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NOTICE. 


\L  HIS  volume  will  be  found  imcomfnonly  rich  in  new 
and  important  scientific  facisu  It  yriSi  not  probably  be 
often  our  lot  to  include  so  great  a  number  in  so  small  a 
compass.  This  is  partly  owing  to  the  sudden  opening 
of  the  Continent,  which  has  enriched  the  historical 
article  commencing  the  volume  with  at  vast  number  of 
new  facts,  many  of:  them:  of.  greats  importam^e.  The 
two  most  prorainerft  pstpm  in  a  Wienie  point  of  view 
are,,  1.  The  experimeitis  J^^Becsielius  on  the  composi« 
tion  of  organized  bodl^^^^.It.bfifig?  a  new  kingdom 
under  the  dominion  6F  chemistry ;'  while  the  uncommon 
accuracy  of  Berzelius  has  given  a  degree  of  perfectioa 
to  his  labours  that  could  hardly  have  been  expected^ 
2.  Gay-Lussac's  paper  on  Iodine.  It  proves  to  be  a 
very  interesting  body ;  and  the  new  views  which  its 
properties  lay  open  greatly  increase  the  interest  which 
the  scientific  chemist  must  take  in  these  investigations. 

M(zy,  1815. 


ERRATA  IN  VOh.  IT. 


•-  431,  —  34,  —  a  pKoite  Ibrnugh  gncln,  rvad  dt  |TsaUe  Itirougb  gneui 

-  431, as,  —  sea  cooel,  read  east  coail. 

-  439,  —  95,  —  laOempted,  nad  Intenuixed. 

-  448,  —  34,  —  pinnK,  read  donax. 


ERRATA  IN   VOL.  V. 


Pi^   56,  line  18,  /«■  ■»  V"  -  ^ 

56,  .1—  18,  —  ji:^  V~a 


rlD  fbe  diii|;Am^'AaI(^JtV'#.,  nhirb,  rcTerringviily  lollie 
tliTsufh  the  centre,  may  be  correcled  nilhouta  new  plale.    Tbe 


bat  tbe  faltowing  la  I,  which  ihooU  ke  1,  uid  lo  ol 

Pace  SIS,  monriDK  obsrrrolion,  Mw,  1814,  for  iV  19*  40",  rauf  U°  ISf  IST, 

Alereoce for  +  0' «",  r«ri  1'  10*. 
Parr  tlB,  nodn  eInervaKop,  Not.  diCerence^  —  ff  13",  rM<  +  ff  IS", 
.■^^2IB,UOTitiicobgervMlan,  Jan.  iSli,  for  SA"  W  iV,  read  U°  Iff i0'. 
-i~  299,  line  4,  /or  Uadeugh,  read  Maclenj, 
-^—  397,  —  1,  —  01  CbBDfeika,  read  ArcbtaE»llCB, 
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Article  L 

Sktich  rfihe  latest  Imprcvements  in  the  "Physical  Sciences. 
By  ThQOiaa  Thomsoo^  M«D.  F.R.S. 

After  an  ahnost  total  exdusioD  from  the  Continent  for  about 
aerai  jwn,  all  the  kingdonUi  of  Europe  have  been  suddenly 
dnown  open;  and  it  has  been  in  our  powcr^  by  importing  the 
diftieni  tmaga  joumab^  to  make  ourselves  ao^uaintjed  with  the 
tarions  additions  which  the  acienoct  have  received  during  this 
eventful  period.  But  these  joamab  amount  to  so  many  volumes, 
flttt  I  find  myself  overwhelmed  vnxh  matter^  and  foresee  with 
ftgnt  tint  it  will  be  uttetly  impossible  for  me  to  lay  before  my 
fetticrs  an  historical  sketch  of  the  improvements  which  have  been 
made  jo  all  the  physical  scienees.  I  siiall  therefore  he  under  the 
nectiaitv  ot  confining  myself  at  least  at  present,  to  those  sciences 
wfaiefa  nave  been  cultivated  with  the  greatest  ardour,  and  in  which 
the  moat  impevanit  improvements  have  taken  place.  These  are 
Chemistry  and  Mineralogy,  I  shall  pass  more  slightly  over  what 
has  been  done  in  these  sciences  in  Britain  and  France  ;  because  the 
journals  and  scientific  works  of  these  countries  have  already  become 
in  some  measure  known  to  my  readers ;  partly  by  the  contents 
of  tlie  Annals  of  Philosophy^  atid  partly  by  means  of  the  other 
London  scientific  journals.  I  shall  dwell  chiefly  on  what  has  been 
done  in  Germany  and  the  North  of  Europe ;  because  the  languages 
of  these  countries  are  not  much  cultivated  in  Britain,  and  because 
oor  connection  with  .them  was  so  completely  interrupted,  that  (here 
ii  a  considerable  protmbility  that  most  of  the  facts  which  I  shall 
atate  are  unlcnown  to  at  least  the  greater  number  of  my  readers. 
Next  to  chemistry  and  mineralogy,  electricity,  magnetism^  «xA 
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optics,  have  been  studied  on  the  Continent  with  the  greatest  atten- 
tion. I  shall  take  a  subsequent  opporiuniiy  of  laying  the  improve- 
tneota  made  in  these  sciences  befoie  the  reader. 

CUKMISTBY. 

This  science  embraces  so  vast  a  field,  and  is  cuhivated  by  so 
numerous  a  tribe  of  toinries,  that  its  annual  progress  is  exceedingly 
striking  and  rapid.  1  shall,  for  the  sake  of  perspicuity,  arrange  tlie 
facts  I  have  to  state  under  diflerent  beads ;  because  !  consider  any 
arrangement,  even  though  imperfect,  as  greatly  jprefcrUbie  to  no 
arrangement  at  all.  ,  .  •      i 

I.  Genei-al  Principles. 

Tbere  are  two  general  principles  m  diemistry  of  the  utmost  im- 
portance, which  hitve  iutely  iitiracted  a  great  deal  of  the  attention 
of  chemists,  und  conccQiiiig  .wliidi  v^iuBs  theosies  have  been  started 
which  baye  had  considerable  influence  on  the  science.  These  two 
principles  are,  1.  The  poivi-r- hy  '^hrcit  bodies  unite  chemically. 
This  power  is  usually  known  by  the  name  of  affinity.  2.  The 
proportions  in  which  bodies  upitc  clieuy^lly.  The  facts  established 
relative  to  ibis  point  have  rcceiieif  the  name  of  the  atomic  theory, 
I  shall  endeiLvour  toJiiy  a  ^liort.vicwuf  tt)eopii)ion3tcl^];iyelp.,^ese 
two  plHAciplfc^  before  my^aaers.         '\■^  '       ,  ' 

I.  Jffini!t/.—:Ui  the  ydSf'tSoS  an  eluh'orafe  set  of  electrical  expe- 
ruueiais  on  t^  di|f<j^^)tasi  119)1  of  shUs  aud  uther  bo4ies  by  tber'Csl-. 
v^niQpilc  wajpiiyl^ihcd  b^jl^isifiger  and Burzelius, *  Tliis  palter  , 
was  republislied  in  l£^^  W  tte  au^liors  in  the  Swedish  'Jauguagett . 
Iq'  1803  an  ub&triut  j)i  t^is4>apci'  wa?  translated  from  i^iGf^iamtij 
and'  published,  hf  tfic  Ftond(.,5li(;jujsi5  .?t  Paris.  J.  Axi^fiff  other  f 
coRflusions  from  |^c^;  Uji^ji^riuieni^'.^  auU;w>rsdraw  ttt?  folfawii^ : . 
Slitet^npes  are  decpm^joscd  by  elcctr^y  at^^ordiuj^  to^^determinatQ: : 
Uyr^  pi^yg^S  fnd  b^Ids  are  att^cied  ta.U£  positive '^1^;  wbfi«> 
h^dio^eii,  alkdhes,  eartbs,,aad  inct^ls,  arc  attracted  tot^^i^fgatiKc  . 
pgle.  This  they  cousidej-  as  btv^ng  taanaf^nity  subjistinr.bejtween, 
'^ItJ'gt'O)  3>^d  ucids,  and  positive  clcctrictily ;  arkd  betw^n*hydrc^«a,  - 
atkalics,  earths  and '.metals,  and  s^ative,  el^cuicity.  This.impoft^t  ■ 
principle  was  still  TurthcE  developed  by  Sir  Humphry  pavv^.pnd- 
pIsLced  in  a  very  luniinous  point  of  view,  in  bis-celebT^ted  kctui^e 
On  some  Chemical  Agenctts  of  Electricity,  puhllahed  .in  the 
Transaction^  of  the  Royal  Society  for  IBOS^and  whicb  gai^ied  the 
prize  proposed  by  BonapariQ.f<u:  the  mo^t  important  discovery  ioi; 
galvanism.'  This  dissertation  deserves,  in  every  point  of  view,  tq , 
be  considered  as  the  most  Valuable  o£  all  Sir  IJumph^  Davy's  phi- ' 
losophical  discoveries.  His  subsequent  discoveries  were  more 
brilliant,  and  gave  hin^  greater  eclat;  juit  tliey  were  -all  derived  > 
from  this  piofound  dissertation,  which  pointed  out^the  meaos  of 
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employing  galvanism  as  an  instrument  of  analysis,  and  the  proba* 
billty  by  means  of  it  of  decomposing  many  tiMies  which 'had^prt- 
viously  resisted  all  the  efforts  of  chemical  experimenff; 

In  this  dissertation  the  author  showed  that  btkii^s  ithich  h^t^e  {f 
chemical  affinity  for  each  other  are  in  diffeferlt  stateif*f  tlectHi^ity^^f 
thef  one  being  ncjgative,  and  the  other  positive.    Tlitrs'  when  qArflk- 
lime  and  oxalic  acid  are  brdiight  in  contact,  and  separated/ -the* 
acH  is  found  to  he  negative,  and  the  linie  positive,  'fidtc&iM 
reason  why  oxygen  and  tcid^'areflittracted  by  the  rt^gative  pole  dt 
the  battery.     They  nte  charged  positively  5  ahd'  Jt  is  a  law  in  elec--^ 
tricity  that  bodies  in  different  stated  art*  attractetl  by  each  othef; 
Hydrogen,  alkalies,  earths,  and  oJ:ides,  are  in  a  poskfie  sfaltel  6f 
excitement ;  therefore  they  ar6  attracted  to  thf^  negative  pole  of  iWfc 
battery.     Sir  H.  Davy  conceives,  with  Volta,  thattbetfe  is  a  peed^' 
liar  state  of  electricity,  cither  positive  or  negative,  which  beloifrgS" 
to  every  body ;  that  bodies  which  have  an  affinity  foF^ch  othei*  are 
in  different  states,  and  that  the  degree  of  affinity  is  [At){Jdftional  to^ 
the  intensity  of  these  diflferent  states  :  or,  in  other  words,  the  more 
positive  one  body  is,  and  the  more  negative  another^  ihc  greater  is 
the  affinity  between  them.     If  we  bring  them  into  the  same  state, 
that  is,  render  them  botli  positive  or  both  negative,  they  will  ho 
linger  remain  in  combination,  but  will  separate  from  each  other* 
Hence  the  reason  why  common  electricity  and  the  galvanic  battery 
decomposes  bodies :  and  it  is  probable  that  by  its  means  most  bodies 
may  be  decomposed,  because  tlie  affinity  between  all  bodies  must 
be  definite,  whereas  t!ie  galvanic  intensity  may  he  increased  at 
pleasure  almost  to  any  amotrnt.     According  to  this  view  of  the 
subject,  chemical  affinity  is  the  same  power  with  the  attraction 
wiiich*  exists  between  bodies  in  different  states  of  electrical  excite- 
ment ;  and  if  any  means  can  be  fallen  upon  to  measure  this  power, 
we*  shall  at  the  sanrre  time  have  a  measure  of  chemical  affinity.. 

Sdeh  IS  an  outline  of  the  hypothesis  of  Sir  Humphry  Davy. 
Every  one,  I  conceive,  who  has  considered  it  with  attention,  must 
admit  the  great  importance  of  it  as  sL  means  of  advancing  our 
knowledge  of  the  constituents  of  bodies,  and  be  aware  that  it  was 
in  consequence  of  it  that  Sir  H.  Davy  was  led  to  attempt  the  de- 
composition of  the  alkalies  and  earths,  and  to  obtain  the  splendid 
success  with  which  these  fortunate  attempts  were  attended.  He  will 
recollect  also  the  facts  advanced  in  support  of  it  by  Volta  and  Mr. 
Brande,  and  the  happy  facility  with  which  it  enables  us  to  explain 
many  things  that  formerly  appearerl  exceedingly  obscure. 

■  I  am  far  from  pretending  to  call  in  question  the  probability  that 
this  hypothesis  may  ultimately  turn  out  accurate,  and  think  it 
entitled  to  the  closest  attention  of  everv  chemist  and  electrician  i 
but  if  it  be  correct,  I  conceive  that  the  theory  of  electricity,  which 
at  present  prevails,  will  not  be  able  to  stand  its  ground.  If  negdiive 
arid  positive  electricity  be  qualities  inherent  in  bodies,  and  conti- 
nuing in  them  after  th^y  unite  together,  1  cannot  tbr  my  part  cotv- 
ccSve  the  one  ta  consist  in  a  deficiency  of  elecxrii:  nxaU^T,  ^w^N>Rfc 
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other  in  ati  excess  of  it  Neither  can  I  conceive  with  M.  Dufky, 
the  Abbe  Hauy,  an^some  other  French  electricians,  that  negative 
electricity  consists  in  one  jkuidj  and  positive  electricity  in  another^ 
virhich  h*ve  an  attraction  for  each  other,  and  neutralize  each  other 
when  they  come  in  contact.  But  I  can  conceive  negative  and  positive 
electricity  to  be  ^ivo  attractions  inherent  in  different  bodies,  which 
make  them  unite,  with  each  othen,  and  keep  them  united.  But  if 
we  adopt  this  view  of  the  subject,  we  are  notpnly  embarrassed  by 
the  difficulty  of  explaining  many  electrical  phenomena,  but  we  lose 
the  benefit  of  all  tlic  ftcts  stated  by  Volta,  and  <of  most  of  those 
advanced  by  Sir  I),  Davy  in  favour  of  his  hypothesis.  I  myself^ 
therefore,  though  disposed  to  think  &vourably  of  the  Davian  hypo*- 
thesn  of  chemical  affinity,  consider  it  as  very  far  from  being  suffi- 
ciently establidied  to  constitute  the  basis  of  our  researches  and  our 
arrangements. 

This,  however,  has  been  done  by  Berzelius,  who  has  bestowed 
much  attentioo  on  it,  and  is  certainly  far  better  acquainted  with  the 
facts  brought  to  light  in  support  of  it  than  I  can  pretend  to  be.  His 
view  of  the  subject  does  not  differ  much  from  that  of  Sir  H.  Davy  ; 
but  the  additions  which  he  has  made  when  we  come  to  compare 
them  with  the  present  theory  of  electricity,  or  with  any  theory 
hitherto  proposed,  are  sufficiently  puzzling.  According  to  him  the 
acid  or  alkaline  nature  of  a  body  depends  upon  the  state  of  its 
'electricity.  If  it  be  permanently  negative^  it  is  of  an  acid  nature ; 
if  it  be  permanently  positive,  it  is  alkaline.  But  when  he  adds  that 
a  body  may  be  positive  with  respect  to  one  body,  and  negative  with 
respect  to  another ;  though  nothing  is  more  easy  than  to  reconcile 
this  with  the  common  doctrine  of  chemical  affinity,  it  would  be 
somewhat  difficult  to  reconcile  it  with  the  theory  of  electricity.  I 
am  far  from  saying  that  the  thing  is  impossible;  but  in  order  to 
attempt  an  explanation  of  it  with  success,  it  would  be  necessary  to 
make  very  sweeping  changes  in  the  electrical  doctrines  at  present 
admitted. 

Berzelius  has  given  a  table  of  the  chemical  substances  in  the 
order  of  the  intensity  of  their  electricities,  beginning  with  the  one 
attracted  most  strongly  to  the  positive  pole,  or  the  most  intensely 
negative  substance  i  and  terminating  with  the  body  which  is  at- 
tracted most  strongly  to  the  negative  pole,  and  therefore  is  most . 
intensely  positive.  The  negativ]^  intensity  diminishes  as  we  proceed 
downwards  in  the  table,  and  at  last  in  the  centre  finally  disappears. 
Then  the  positive  intensity  begins  ;-  at  first  very  weak,  but  it  gra- 
dually increases  as  we  go  downwards,  and  hecomes  greatest  at  the 
lower  end  of  the  table.  Hence  the  affinity  of  the  two  sulistances 
at  the  two  extremes  of  the  table  is  greatest  of  all ;  and  as  we  ad- 
vance to  the  middle  of  the  table,  that  affinity  gradually  diminishes, 
and  at  last  disappears.  As  I  do  not  know  the  data  from  which 
Berzelius  constructed  his-^table,  I  have  no  means  of  judging  of  its 
accuracy;  but  I  shall  g^ve.  .tlie  table  i^  this  place,  as  being  well 
entitled  to  the  attention  of  the  chemical  reader.    It  is  doubtless 


Columbium^ 

Cobalt, 

Titanium^ 

Uranium^ 

Zirconium^ 

Zinc, 

Osmium, 

Iron, 

Bismuth^ 

Manganese, 

Iridium, 

Cerium, 

Platinum, 

Yttrium, 

Gold, 

Glucinum, 

Rhodium, 

ATuminium, 

Palladium, 

Magnesium, 

Mercury, 

Calcium, 

Silver, 

Strontium, 

Lead, 

Barytium^ 

Tin, 

Sodiumj 

Nickel, 

PotassFum.  ^ 

Copper, 

1 
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•ttsceptible  of  great  improvements :  but  such  a  table,  if  it  could  be 
constructed  with  accuracy,  would  be  of  prodigiooa  service  to  the 
progress  of  scientific  chemtstry.  * 

Oxygen, 
Sulphur, 
Nitricum, 
Muriatic  radicle. 
Phosphorus, 
Fluoric  radicle. 
Boron, 
Carbon, 
.  Hydrogen, 
Arsenic,  . 
Chromium, 
Molybdenum, 
Tungsten, 
Antimony, 
Tellurium, 
Silicon, 

According  to  this  table,  oxygen  and  potassium  have  the  greatest 
^affinity  for  each  other ;  and  there  is  very  little  affinity  between 
iridium,  platinum,  and  gold. 

M.  Oersted  published  at  Berlin,  in  1812,  a  work  entitled  Consi- 
derations on  the  Physical  Laws  of  Chemistry  deduced  fromr  the 
new  Phenomena.  Like  Davy  and  Berzelius,  he  hs^  adopted  the 
electrical  theory  of  affinity ;  but  he  has  not  been  so  reserved  as 
these  philosophers.  On  the  contrary,  he  has  pushed  matters  as  far 
as  they  will  go,  and  has  endeavoured  to  make  his  electrical  hypo- 
thesis complete  in  all  its  parts.  As  this  thec^y  has  attracted  great 
attention,  and  gained  great  eclat  in  Germany,  though  I  believe  it 
is  entirely  unknown  in  Britain,  I  shall  give  the  outlines  of  it  in  this 
place. 

He  considers  the  phenomena  of  electricity,  galvanism,  magnetism, 
heat,  light,  and  chemical  affinity,  as  all  depending  on  t^e  same 
forces ;  and  he  shows  that  the  same  cause,  which  in  one  case  [»:o- 
duces  electrical  actions,  occasions  in  anothe^r  chemical  actions.^ 
These  actions  are  produced  by  two  forces;  thje  one  negative,  the 
other  positive.  Tnese  forces  are  opposite  to  one  aiKtther;  and  by 
being  made  to  act  against  one  pother,  i^ay  suspend  or  destroy  one 
another. 

Heat  is  produced  by  the  extinction  of  the  ^wo  forces,  either  in 
dectrical  or  chemical  processes.  We  may  smppise  also  that  the 
light  is  derived  from  the  same  eause. 

Acids  which  are  attracted  to  the  saine  pple  9s  i^^ygen  possess  the 
same  force  with  that  principle ;  while  aljjfialies  and  combustible 
-bodies,  which  are  attracted  to  the  opposite  pole,  possess  the  oppo- 
ttte  force.  Oersted  arranges  chemical  s^jUinces  under  two  series : 
the  fint  eontuning  tlie  prodwcts  of  combustion  i  the  second^  t\it 
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^ilppOvtera  land.  ^iq^ustibles.  Those  of  th«  oi^  9«ries,  ac^ordiog  .to 
biRi9..^o..pgt  ooi[nbiDe  with  tho^^  of  the  other 9  except  suiphM^r  nnd 
phosphorus,  which  combine  both  w^h  the  oietaU  MPd  alkalies,  ajQ4 
therefore  constitute,  as  it  were,  the  transition  from  the  one  series  to 
the  other.  He  endeavours  to  distribute  the  bodies  in  these  series  in 
a  kind  of  arithmetical  progression,  beginning  with  themost  com- 
bustible bodies,  as  hydrogen,  ammonia,  potassium ;  and  continuing 
to  the  least  combustible,  as  platinum,  rhodium,  iridium.  If  we 
suppose  the  series  continued  farther,  we  are  led  to  the  idea  of  a  body 
absolutely  incombustible.  This  body  must  possess  in  the  highest 
degree  tlie  properties  which  are  the  opposite  to  combustibility,  and 
in  consequence  of  the  attraction  which  exists  between  it  ana  com- 
bustible bodies,  it  must  produce  the  strongest  action,  which  is  that 
of  combustion.  This  incombustible  body,  in  the  present  state  of 
our  knowledge,  is  oxygen. 

Between  oxygen  an3  iridium  the  author  places  carbon,  phospho- 
rus, and  sulphur.  This  last  substance,  though  heat  makes  it  pass 
into  the  state  of  a  combustible,  ought  to  be  considered  as  a  negative 
body. 

The  products  constitute  a  similar  series,  wliich  commences  with 
the  most  energetic  alkalies,  and  passes  to  those  which  are  qaore 
feeble,  till  we  come  to  bodies  such  a§  alumina,  in  which  that  pro- 
perty is  balanced  by  the  opposite  property  having  the  same  force.. 
Then  come  bodies  of  a  predominating  acidity.  This  is  at  first  f<;»cble 
in  the  bodies  nearest  the  point  of  equilibrium,  but  it  becomes  of  au 
extreme  activity  in  the  bodies  at  the  greatest  distance  from  th^ 
point.  We  see  that  each  scries  commences  with  a  pextai|i  sum  of  a 
property,  which  diminishes  ir^  arithmetical  progression,  and  tern>ir 
nates  by  leaving  the  bojriies  possessed  of  the  opposite  property. 

Two  bodies  which  belong  to  the  opposite  extremes  of  a  series 
combine  with  great  force ;  but  the  energy  of  this  aetion  seems  to 
change  their  state,  since  the  product  of  the  coinibination  no  longer 
belongs  (o  the  same  order  of  affinities.  The  compounds  of  oxygen 
and  a  combustible  body  pass  into  the  series  of  products,  as  likewise 
do  those  of  hydrogen  and  sulphur,  of  tellurium,  and  without  doubt 
thobe  of  various  other  bodies.  The  compound  of  an  acid  and 
alkali  -no  longer  belongs  to  the  series  of  products,  biJt  to  that  of  the 
salts.  0n  the  other  hand,  compounds  between  bodies  at  no  great 
distance  from  each  other,  as  between. twplacids  ot  two  alkalies,  do 
pot  go  out  of  the  series. 

This  law  embraces  all  the  bodies  having  the  same  preponderating 
forces;  so,  however,  tlja^  ;bese,  bodies  cannot  be  confounded.  It 
prcsjiv.e,  says  ihe  Jiutboy,  undena  siffiple  expression  this  truth,  that 
tiiii  s.i.nie  it^rce  may  exist  in  a  state  so  different  tliat  all  its  attraction 
for  the  opposite  fo|ce  wilj.  not  be  sufiSc^eut  to  make  it  enter  ipto 
CombiiraLlou.  The  two  most  different  states  are  found  in  the  s^p-^ 
poj:i:crs  and  \^\e  pi;od\iets. ,  ,Jhp  tbirjd  et^te  is  in  the  xieujra)  salts, { 
but  chi,y  Iwiur  a.(;lo^e  jesemj^^ance  to  those  products  that  ,are  placed 
i\ear  the  poiijt  of  ,fguili(?x<um.,,,  C^j^.busti^ility,  thep,.  is  tbi$  ^t^r 
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ponderance  of  the  positive  force  in  a  particular  ^ate^  which  M. 
Oersted  calls  the  state  of  supporters^  or  of  the  first  class  of  bodies; 
Alkalioity  presents  the  same  force,  but  in  a  different  state,  which 
he  calls  the  state  of  t>roductSy  or  of  the  second  class.  We  do  not 
know  the  nature  of  this  dilFenence,  but  we  know  that  it  exists,  and 
that  the  forces  are  in  a  state  of  greater  liberty  in  the  first  class  than 
ia  the  second. 

Combustion  sometimes  gives  us  alkaline  products,  sometimes 
•acid,  and  sometimes  neutral  ones.  The  product^  by  combining 
with  oxygen,  loses  either  in  part  or  entirely  its  A*ee  positive  forced 
and  passes  to  the  order  of  bodies  of  the  second  state.  The  $ame 
thing  happens  to  the  negative  force  of  the  oxygen.  If  the  body  be 
(Combustible  in  a  high  degree,  and  does  not  combine  with  too  much 
oxygen,  the  positive  force  still  preserves  the  preponderance,  and  the 
body  is  alkaline.  If,  on  the  contrary,  the  body  be  but  little  com- 
bustible, and  combine  with  a  great  deal  of  oxygen,  the  negative 
force  remains  preponderant,  and  the  body  is  acid. 

In  oxygenated  bodies  we  find  of  necessity  a  comb^istible  body  and 
oxygen  united  together,  and  constituting  a  body  cff  the  second  class. 
•Hence  we  must  conclude  tliat  the^e  bodies  uMte  together  the  two 
opposite  properties,  the  alkaline  and  acid,  one  of  which  is  often 
jeodered  insensible  by  the  other.  However,  in  a  great  number  of 
other  combinations,  both  properties  subsist  together.  This  is  the 
case  in  the  oxides  of  lead,  icopper,  &c.  In  some  bodies  we  find  the 
.positive  or  negative  force  in  noth  states  at  the  same  time.  Thus 
ammonia  possesses  both  the  positive  force  of  the  first  class  and  that 
kjS  the  second ;  while  the  nitric  and  oxy muriatic  acids  possess  the 
-negative  force  both  of  the  first  and  second  class.  This  is  the 
natural  effect  of  a  combination,  either  feeble  or  far  from  the  point 
of  saturation,  by  which  k  force  is  reduced  to  an  inferior  state.  In 
the  combination  of  tellurium  with  hydrogen,  the  negative  force  of 
the  metal  is  sufiiciently  changed  by  the  positive  force  of  the 
bydrogen  to  occasion  a  state  of  acidity.  The  positive  force  con- 
tained •  either  in  the  hydrogen  or  in  the  tellurium  has  not  suffered 
enough  of  change  to  come  to  the  state  of  acid.  Hence  we  find  in 
tellureted  hydrogen  gas  a  strong  combustibility,  and  a  very  distinct 
acidity,  existing  together. 

It  is  well  known  that  electricity  produces  heat.  M.  Oersted 
ascribes  this  effect  to  a  union  between  the  two  opposite  electric 
forces  ;  and  it  is  so  much  the  more  intense,  the  greater  obstacles  the 
transmission  of  the  electricity  meets  with,  provided  that  these  ob- 
stacles may  be  overcome.  The  transmission  of  electricity  consists 
in  a  scries  of  attractions  and  repulsions,  or  in  the  undulatory  move- 
ment experienced  by  the  peculiar  fortes  of  the  body.  Chemical 
union  Betw:een  electro-negative  and  electro-piositive  bodies  excites 
always  licat,  and  none  of  the  electrical  forces  escapes  in  a  state  of 
liberty.  ;H(imever,  the  increase  of  conducting  power  may  counter- 
balance thb  6ffect^  and  even  overcome  it,  and  then  cdd  is  excited. 

Tbcreifxista  three,  principal  combinations  between  iK^  ^Vccxyvrs\ 
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forces,  which  are  the  same  as  the  chemical  forces.  The  first  is  the 
eombioation  between  the  forces  themselves;  the  result  of  it  is  the 
contraction  of  the  two  forces,  or  their  reduction  to  a  smaller 
volume,  with  the  disengi^ment  of  light  and  heat.  The  second  is 
the  combination  of  a  product  with  a  supporter.  The  result  of  it 
likewise  is  condensation,  and  the  evolution  of  light  and  bealj 
though  not  to  so  great  an  extent  as  in  the  first  case.  The  third 
degree  consists  in  the  combination  of  an  alkali  with  an  acid.  It  is 
rarely  accompanied  by  the  disengagement  of  light,^  .but  always  with 
the  disengagement  of  heat.  A  condensation  likewise  takes  plaee 
unless  peculiar  causes  modify  the  result.  Expansion,  which  is  the 
effect  of  a  repulsive  force  in  bodies^  is  nipst  firequently  owing  to  all  * 
excess  of  one  of  the  electric  forces.  Gcmtraction  is  the  eftct  of 
an  equilibrium  between  the  forces,  and  of  their  mutual  extinction. 

The  forces  which  produce  the  electrical  and  chemical  actions  d 
bodies  are  the  same  as  those  which  produce  the  mechanical  proper* 
ties  of  bodiea.  Impenetrability  depends  on  the  resistance  whidi* 
the  expansive  power  of  two  forces  opposes  to  a  body  endeavouring 
to  penetrate  the  space  already  occupied  by  another  body.  Cohesioii 
is  the  effect  of  the  two  forces,  wmch  attract  one  another.  Uni«. 
versal  attraction  consists  in  the  action  at  a  distance  of  the  two 
forces  upon  each  other,  supposing  the  expansive  power  of  each  forccf 
not  to  extend  beyond  the  sur&ce  of  bodies. 

Such  is  an  abstract  of  M.  Oersted's  hypothesis,  as  &r  as  I  have 
been  able  to  make  it  out.  It  is  fair,  however,  to  state,  that  1  have 
not  had  an  opportunity  -of  perusing  his  own  woric,  but  only  the 
abstracts  of  it  published  in  some  of  the  German  journals,  and  air 
outline  given  by  Van  Mons  in  his  translation  of  Sir  H.  Davy's  Elov 
meotary  Work.  Hence  it  is  very  possible  that  I  may  not  have  done 
the  author  justice,  and  that  some  of  the  parts  of  his  hypothesiSy 
which  appear  the  most  whimsical  and  absurd,  would  assume  another 
aspect  under  the  explanations  c(  the  author  himself  On  that 
account  I  shall  not  attempt  any  critical  examination  of  this  hypo- 
thesis, which  has  given  the  author  considerabk  celebrity  in  Ger« 
many.  Its  weak  parts  and  inconsistencies  are  sufficiently  obvious  to 
those  who  have  followed  the  laie  improvements  in  electricity  and 
chemistry.  The  metaphysical  part  I  do  not  fully  uodentand ;  nor 
have  I  been  able  to  make  out  whether  the  author's  electrical  forces 
be  substances  or  qualities. 

At  present,  then,  it  seems  to  be  the  prevailing  opinion  of  chemisti 
that  chemical  afiinity  is  identical  with  electrical  attraction*  The 
opinion  possesses  much  plausibility,  and  even  probability;  but  meeh 
remains  to  be  done  before  it  can  be  considered  as  established,  and 
made  the  foundation  of  our  chemical  reasonings. 

II.  Proportions  in  which  Bodies  combine  chemcaHy^^TbaLt  the 
pltimate  n^icles  of  matter  consist  oi  atoms^  incapable  of  fiuther 
subdivision,  is  an  opinion  which  has  been  pretty  generally  received 
among  philosophers  ever  since  the  time  of  the  Greeks ;  and  since 
the  establjshdiept  of  the  Nevvton|an  phtioiopbjr.  tUs  opinioo  haa 
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become  almost  universal.  That  substanees  always  enter  into  che» 
xnical  combination^  in  determinate  proportions  which  never  vary, 
has  been  known  ever  since  chemists  acquired  the  art  of  analysing 
bodies.  Thus  carbonate  of  lime,  wherever,  or  in  whatever  state,  it 
occurs,  is  i^ways  a  compound  of  43*2  carbonic  acid  and  57*8  lime; 
add  sulphate  of  barytes,  of  34*5  sulphuric  acid  and  65*5  barytes. 
In  like  manner,  the  yellow  oxide  of  lead  is  always  a  compound  of 
100  lead  and  7*7  o&ygen;  and  red  oxide  or  mercury,  of  100  mer- 
t^ury  and  8  oxygen.  Sulphuric  acid  is  always  composed  of  three 
parts  of  oxygen  and  two  parts  of  sulphur ;  and  carbonic  acid,  of 
2000  oxygen  and  7^1  carbon.  This  law  is  universally  admitted  by 
chemists ;  and,  indeed,,  the  more  rigorously  it  has  been  examined, 
the  more  conspicuous  and  decided  have  become  the  proofs  in  its 
favour.  Even  Berthollet,  who  seems  to  be  an  enemy  to  the  atomic 
theory  in  the  abstract,  has  admitted  that  all  known  compounds 
unite  in  determinate  proportions ;  and  has  endeavoured  to  reconcile 
this  feet  to  his  own  opinions  by  several  highly  ingenious,  and  some 
rather  whimsical,  arguments.  The  few  exceptions  which  be  was 
able  to  muster  up  against  the  law  have  all  disappeared  before  the 
jBOre  rigid  and  exact  examination  of  modem  analysts. 

Mr.  Dalton  was  theiirst  person  who  ventured  to  account  for  this 
fixedness  in  diemical  proportions.  According  to  him,  it  is  the 
atoms  of  bodies  that  unite  together.  One  atom  of  a  body,  a,  unites 
with  one  atom  of  a  body,  &,  or  with  two  atoms  of  it,  or  with  three, 
ft«r,  &c.  atoms  of  it.  The  union  of  one  atom  of  a  with  one  atom 
cf  b  produces  one  compound,  the  union  of  one  atom  of  a  with  two 
Atoms  of  b  produces  another  compound,  and  so  on.  Each  of  these 
compounds,  of  course,  must  consbt  of  the  tame  proportions,  be* 
cause  the  weight  of  every  atom  of  the  same  body  must  of  necessity 
be^tfae  same. 

We  have  no  means  of  demonstrating  the  number  of  atoms  which 
onite  together  in  this  manner  in  every  compound ;  we  must,  th^re^ 
fore,  have  recourse  to  conjecture;  if  two  bodies  unite  only  in  one 
jHToportion,  it  is  reasonable  to  conclude  that  they  unite  atom  to 
atom.  Hence  it  is  most  likely  that  water  U  composed  of  one  atom 
of  oxygen  and  one  atom  of  hydrogen  ;  oxide  of  silver,  of  one  atom 
silver  and  one  atom  oxygen ;  and  oxide  of  zinc,  of  one  atom/  zinc 
and  one  atom  oxygen. 

When  a  body  has  the  property  of  uniting  with  various  doses  of 
MFjB^"9  ^'^  ^^  ^^^  determine  the  number  of  atoms  which  con- 
stitute the  compounds.  Thus  tnanganese  unites  with  four  doses  of 
mfgen;  and  supposing  the  manganese  to  be  represented  by  100, 
the  oxygen  of  each  respective  oxide  is  represented  by  the  numbers 
14,  28,  42,  56 ;  but  these  numbers  are  to  eacK  other  as  the 
Mmb^rs-ooe,  two^  three,  four.  Hence  the  first  oxide  is  composed 
of  one  iitom  manganese  and  one  atom  oxygen;  the  second,  of  one 
elom  ODanganese and  two  atoms  oxygen;  the  third,  of  one  atom 
flsai^aiiese and  three  atoms  oxygen;  and  the  fourth,  of  one  atom 
mangamic  aad  S^t  atonn  oxygen.    In  like  manner,  a&  mtxo^rj 
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combines  with  two  doses  of  oxygen,  and  forms  two  oxides,  the  first 
composed  of  J  00  mercury  and  four  oxygen,  and  the  second  of  100 
mercury  and  eight  oxygen,  it  is  obvious  that  the  first  must  be  a 
compound  of  one  atom  mercury  and  one  atom  oxygen,  and  the 
second  of  one  atom  mercury  and  two  atoms  oxygen. 

Nor  is  there  any  difficuhy  with  respect  to  iron.  There  are  two 
oxides  of  that  metal :  the  first  composed  of  100  iron  and  28 
oxygen;  the  second  of  100  iron  and  42  oxygen.  Now  as  28  is  Ip 
42  as  two  to  three,  it  follows  that  the  first  is  a.  compound  of  one 
atom  iron  and  two  atoms  oxygen ;  the  second^  of  one  atom  iroa 
and  three  atoms  oxygen.  The  same  rule  holds  good  with  respect  to 
the  oxides  of  nickel  and  cobalt. 

If  we  know  the  number  of  atoms  of  which  a  body  is  combined, 
and  the  proportion  of  the  .constituents,  there  is  no  difficulty  in  de- 
termining the  proportional  weight  of  the  atoms  of  which  it  is  com- 
posed. Thus  if  water  be  composed  of  one  atom  of  oxygen  and  one 
atom  of  hydrogen,  and  if  the  weight  of  the  oxygen  in  water  is  to 
that  of  the  hydrogen  as  7t  ^^  one,  then  it  follows  that  the  weight 
of  an  atom  of  oxygen  is  to  that  of  an  atom  of  hydrogen  as  7^  ^9 
one.  If  black  oxide  of  mercury,  be  composed  of  one  atom  c^ 
mercury  and  one  atom  of  oxygen,  and  if  it  be  composed  of  100 
Inercury  and  four  oxygen,  then  an  atom  of  mercury  is  to  the  weight 
of  an  atom  of  oxygen  as  100  to  four,  or  as  25  to  one.  If  black 
oxide  of  iron  be  composed  of  one  atom  iron  and  two  atoms 
oxygen,  and  if  it  consist  of  100  iron  and  2S  oxygen,  then  an  atom 
of  iron  is  to  an  atom  of  oxygen  as  100  to  14,  or  as  7*142  to  one. 
Such  is  the  method  of  determining  the  weight  pf  an  atom  of  the 
different  substances  upon  which  experiment  lias  hitherto  been  made. 
The  advantage  of  such  a  knowledge  is  immense;  because  it  gives 
us  the  proportions  in  which  the  different  substances  unite  together, 
and  even  enables  us  to  calculate  the  proportional  constituents  of  all 
compound  bodies,  independent  of  experiment,  and  with  more  accu- 
racy than  would  result  from  experiments  unless  conducted  with 
uncommon  precautions. 

Hitherto  the  only  persons  who  have  written  upon  the  subject  of 
chemical  atoms  are  Mr.  Dal  ton.  Sir  Humphry  Davy,  Dr.  Berzcr 
lius,  Dr.  WoUaston,  and  myself.  Mr.  Dalton  made  choice  of 
hydrogen  as  his  unit,  because  it  is  the  lightest  of  all  the  atoms ; 
and  Sir  H.  Davy  has  followed  his  example.  But  as  oxygen  enters 
Jnto  a  i7iuch  greater  number  of  compounds  than  any  other  body,  it 
was  chosen  by  Dr.  VVollaston  and  Dr.  Berzelius  as  the  most  conve- 
nient unit ;  and  in  the  tables  of  atoms  which  I  have  published  in 
the  different  volumes  of  the  Jnnals  of  Philosophy y  I  have  followed 
their  example.  Berzelius  considers  an  atom  of  x)xygen  to  weigh 
100,  VVollaston  makes  it  weigh  10,  and  1  myself  make  its  weight 
one.  The  reader  will  perceive  that  these  three .  nuoibers  are  tjie 
same,  the  only  difference  being  the  position  of  the  d(^ciraal  point. : 

The  person  who  hashitherto  made  the  greatest  number  of  expe- 
jiments  upon  this  important  subject  is  Dr.  Berze]||us ;  and  he  has 
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f^Qog^^ered  h\m^\i  as  jeDtitled>  by  the  results  which  he. has  obtained, 
•to  lesijabli^h  two  propositions  which  he  considers  as  axioms  or  che- 
/nic3()  first  prii:|ci4>le6,  and  which  have  a  prodigious  influence  on  ihfs 
whole  doctrine.  These  axioms  are  the  following  :-t- 
.V  1^  In.  all  compounds  of.  inorganic  matter  one  of  the  constituents 
•is  always  in  the  state  of  a  single  atom.  According  to  this  axibin, 
J30  inorganic  compound  b  ever  com(|osed  of  two  atoms  of  a  united 
^{th  tbtee  atoms  of  b,  or  of.  three  atoms  of  a  united  with  four  atoms 
pf;6,  .&0. ;  but  always  of  one  atom  of  a  united  with  one,  twP) 
tbf^^Qx  fojfti  &c.  atoms  of  L  This  axiom,  if  it  hold  good,  which 
^e^ejips,  thinks.  Jt  will,  greatly  simplifies  the  doctrine  of  atomip 
p^mbination,'  as.  ht  as  inorganic  bodies  are  concerned,  and  reduces 
the  wjkole  to  a  stajte  of  elementary  facility. 

^ :  g4  Wli^n  m  acid  unites  to  a  base,  the  oxygen  in  the  acid  j|s 
idway^  4  iDultiple  of  the  oxygen  in  the  base  by  a  whole  number 
and  generally  by  the  number  denoting  the  atoms  of  oxygen  in  this 
acid.  Thus  sulphuric  acid  contains  three  atoms  of  oxygen  :  100 
parts  of  it  contain  60  oxygen  ;  and  100  parts  of  sulphuric  acid 
combine  with,  apd  saturate,  a  quantity  of  base  which  contains  20 
oxygep.  Now  20  multiplied  by  three,  the  number  of  atoms  of 
pxyg^Q,  in  sulphuric  acid,  makes  60  the  quantity  of  oxygen  in  100 
of  sulphuric  acid. 

Such  are  the  two  axioms  of  Berzelius,  which  he  has  made  the 
foundation  of  his  whole  reasoning,  and  from  which  he  has  deduced 
bis  rules  for  determining  the  proportion  of  oxygen  in  bodies,  and 
the  number  of  atoms  of  which  they  are  composed.  If  they  hold 
good,  and  hitherto  they  have  answered  wonderfully  well,  th^y  must 
be  admi<;te^  to  be  of  the  utmost  importance,  and  to  give  a  facility 
and  elegance  to  our  chemical  investigations  which  could  scarcely 
nave  been  looked  for. 

,Mr,  Dalton,  the  founder  of  the  atomic  theory,  has  not  adopted 
either  of  these  axioms.  At  the  same  time  he  has  not  advanced  any 
fact  in  opposition  to  them  ;  but  only  that  there  is  nothing  in  the 
atomic  theory  which  necessarily  leads  to  their  adoption.  This  is 
doubtless  true.  The  axioms  are  merely  empyrical,  and  deductions 
from  atialyses:  Yet  if  they  hold  in  all  the  analyses  hitherto  made, 
Ave  cannot  well  refuse  them  a  good  deal  of  generality  ^  and  the 
best  mode  of  proceeding  seems  to  be  to  admit  them  till  some 
e:s^ception  to  them  be  discovered. 

Berzelius,  considering  the  atomic  theory  to  labour  under  difficul- 
ties, which,  in  the  present  state  of  our  knowledge  we  are  not  able 
to  surmount,  has  substituted  in  its  place  another,  which  he  con- 
.ceives  to  be  easier  and  sijoipler.  This  umy.  bo  called  the  theory  of 
voluti^es*  He  conceives  bodies  to  be  all  in  the.  gaseous  state,  and 
embraces .  the  opinion  of  G^y-Lussac,  that  gaseous  bodies  always 
unite  in  volumes  that  ate  aliquot,  parts  of  each  other.  One  volume 
of  one  body  alvvfiys  unites  with  one,  two,  three,  &c.  volumes  of 
anothier.  How.tlu^  alteration,  which  consists  merely  in  the  substi-' 
tution  of  the  word  volume  fpv  atom,  simplifies  the  atomic  theoryj^  or 
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removes  any  of  the  difficulties  under  which  it  kbours^  is,  I  own, 
beyond  my  oomprebenaon.  But  Berzelius  has  deserved  so  well  cf 
chemistry,  that  he  may  be  indulged  in  any  innocent  whim  wiudi 
produces  no  deterioration. 

I  should  take  up  too  much  room  were  I  here  to  ^ve  a  table  of  the 
wc&hts  of  the  atoms  of  bodies.  I  must  satisfy  myself  mih  referring 
to  the  different  papers  which  I  have  inserted  in  tne  Amuds  of  Pki^ 
losophy  on  the  subject,  to  the  paper  of  Bensdius  in  the  third 
volume  of  the  Armaky  in  which  will  be  found  his  table  of  the 
weights  of  an  atom  of  the  simple  substances,  and  to  Dr.  WoHas- 
ton's  scale  of  chemical  equivalents.  The  weights  given  in  these 
three  different  tables  do  not  always  coincide  with  each  other;  but 
ID  general  a  very  near  approach  to  coincidence  will  be  perceived. 
In  some  cases  the  weights  that  I  have  assigned  are  half  those 
given  by  Berzelius.  The  reason  of  this  is  obvious ;  and  the  cii^ 
cumstance  can  occasion  no  difficuhy  or  ambiguity. 

II.  Light  ttnd  Heat* 

In  the  account  of  the  progress  of  chemistry  which  I  gave  at  the 
beginning  of  last  year,  1  had  to  state  a  considerable  number  of 
important  additions  to  the  doctrine  of  heat,  and  its  connection 
with  light;  but  at  present  this  department  of  the  science  is  nearly 
barren.  M.  Berard  has  repeated  and  confirmed  the  experiments  of 
Dr.  Herschel  on  the  heating  power  of  the  different  rays  of  spjar 
light.  He  found  the  greatest  heating  power  at  the  extremity  of  the 
red  ray.  He  likewise  repeated  the  experiments  of  Woliaston, 
Ritter,  and  Bockman,  on  the  deoxidizing  power  of  the  solar  rayg» 
He  found  it  greatest,  as  they  had  done,  in  the  violet  lay ;  and 
traced  it  in  a  diminishing  rate  to  the  middle  of  the  spectnim^ 
where  it  disappeared. 

Morichini,  a  Roman  chemist,  announced  some  time  ago  tlM^ 
when  steel  needles  are  exposed  to  the  action  of  the  violet  n^,  tfa^ 
are  converted  into  magnets.  This  experiment  has  been  repeated  in 
France,  but  has  not  been  attendjtd  with  success. 

HI.  Simple  Supporters  and  Combustilles  with  their  Compounds^ 

There  are  a  considerable  number  of  hicts  to  relate  respeetiug  dus 
branch  of  chemistry. 

1.  Iodine. — ^This  singular  substance  was  discovered  some  yean 
ago  by  M.  Courtois,  a  saltpetre  manufacturer  in  Paris.  It  was  first 
examined  by  Clement  and  Deaormes,  then  by  Sir  H.  Davy,  and 
lastly  by  Gay-Lussac.  It  is  obtained  from  kelp  by  a  very  easy. 
process,  which  has  been  described  in  the  Annals  y^  PhUosophjfp 
French  kelp  yields  it  in  much  greater  abundance  than  British  kelp» 
Hence  it  would  appear  that  the  sea  phnts  that  yield  it  are  nioiia 
abundant  in  the  Englisti  Channel  than  on  die  east  or  west  coast  of 
Britain.  Iodine  is  in  small  crystals,  which  Dr.  Wolhston  has 
ascertained  to  be  octahedrons.  It  has  the  metallic  lustre,  and' 
resembles  plumbago  in  colour^  though  its  lustre  is  considerably 
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ipreiiter.  It  has  a  peculiar  smell,  is  very  volatile^  and  very  j^isonous 
in  its  nature  when  taken  iatemally.  Its  specific  gravity  is  rather 
less  than  four,  that  of  water  being  one. 

:  Iodine,  as  far  as  experiment  has  kithertb  gone,  must  he  consi- 
dered as  a  simple  substance ;  and  it  belongs  to  the  class  of  sop- 
porters,  though  it  is  by  far  the  worst  supporter  known.  Its  vapour 
supports  the  combustion  of  potassium,  and  it  combines  rapidly  with 
phosphorus,  evolving  much  beat,  though  no  light.  When  iodme 
is  heated,  it  is  volatilized  at  rather  a  low  temperature,  and  con- 
verted into  a  beautiful  violet-coloured  vapour,  from  which  it  has 
received  its  name.  This  vapour,  as  far  as  I  can  find,  possesses  very 
little  elasticity  at  the  temperature  of  212^. 

Iodine  combines  with  chlorine,  and  forms  a  peculiar  acid.  It 
does  not  appear  to  combine  with  oxygen.  With  hydrogen  it  unites, 
and  forms  an  acid  very  much  resembling  muriatic  acid  in  its  smell, 
though  I  consider  it  as  rather  more  pungent  than  that  of  muriatic 
acid.  It  unites  with  sulphur,  phosphorus,  and  the  metals;  and 
forms  a  class  of  bodies,  analogous  to  the  oxides,  called  iodes.  Some 
of  these  possess  the  properties  of  acids.  It  combines  with  alkalies 
and  earths,  and  forms  with  them  two  classes  of  salts.  The  first, 
consisting  of  iodine  and  the  base,  may  be  considered  as  analogous 
to  the  iodes;  the  second,  consisting  of  iodine,  oxygen,  and  the 
base,  have  been  called  oxiodesy  and  may  be  considered  as  analogous 
to  the  hyper-oxymuriates.  It  scarcely  possesses  the  property  of 
separating  carbonic  acid  from  the  bases,  and  cannot  therefore  be 
united  with  the  carbonates  so  as  to  form  salts ;  though  these  bodies 
readily  dissolve  a  portion  of  iodine.  An  atom  of  iodine  weighs  about 
12-5. 

2.  Chlorine. — Chlorine  has  the  property  of  combining  with  two 
different  proportions  of  oxygen,  and  of  forming  two  new  acids, 
which  have  received  the  names  of  chloric  and  chlorous  acids.  The 
first  was  discovered  by  Gay-Lussac ;  the  second,  by  Sir  H.  Pavy, 
The  Germans  have  given  to  chlorine  the  name  of  halogen. 

It  is  scarcely  worth  while  to  notice  the  experiments  of  the  Dutch 
chemists  L.  A.  Von  Meerten  and  S.'  Stratingh  on  this  gas,  as  I  do 
not  perceive  any  thing,  new  in  them.  Meerten  says  that'chlorine 
has  the  property  of  converting  sulphurous  acid  into  sulphuric  acid, 
and  nitrous  gas  into  nitric  acidf  These  were  the  first  two  experi- 
ments that  I  tried ;  twhen  Davy  pubh'slied  his  paper  to  show  that 
chlorine  is  still  an  undecomposed  substance ;  and  I  soon  procured 
the  fullest  evidence  that  neither  of  these  gases  is  altered  by  pure 
chlorine ;  but  when  chlorine  contains  a  mixture  of  common  air, 
which  it  usually  does,  it  renders  nitrous  gas  yellow  in  an  instant. 
Meerten  found  likewise  that  ether  burns  in  chlorine  gas.  This  dis- 
covery was  made  many  years  ago  by  Cruickshank,  and  published  by 
him  in  the  last  volume  of  Nicholson's  quarto  Journal,  and  by  my- 
self in  the  second  and  subsequent  editions  of  my  System  of  Che- 
mistry ;n(»r  is  there  any  thing  new  with  respect  to  tiie  burning  of 
the  metals  in  chlorine  gas,  as  far  as  tried  by  these  cbcv(\\^Vs« 
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Christian  Frederick  Bacfiolz  rtiade  a  set  of  expferiro^ntSy  in  ISI2| 
\o  detenniQe  the  quantity  oif  oxygen  vfhich  can  be  obtuif>ed  from 
hyper-oxynuiriate  of  potash.  His  experiments  were  not  attended 
with  much  success  ;  but  he  ascertained  ttiat  a  red  heat  is  BPecessary: 
to  drive  off  this  gas.  1  have  myself  repeated  thiy  experiment  mo€^ 
than  once,  and  obtained  a  result  which  approached  very  near  tb 
that  previously  established  by  the  experiments  of  Cbenevix. 

3  Fluor hw. — Sir  H.  Davy  has  published  several  papers  upoii  this 
hypothetical  basis  of  fluoric  acid ;  but  all  attempts  to  obtain  it  ii>  a- 
separate  state  have  hitherto  failed.  Indeed,  supposing  it  to  exist, 
iU  Bction  upon  all  other  bodies  seems  necessarily  to  be  so  violent 
that  there  can  be  little  hopes  entertained  of  ever  procuring  it  except 
in*a  state  of  combination. 

4.  Azote. — ^^riie  two  laws  of  Berzclius  relative  to  chemical  pro- 
portions do  not  hold  when  applied  to  the  combination  of  azote  with 
oxygen.  The  reason  of  this  he  conceives  to  be,  that  azote  i»  not  an 
element,  but  a  com|X)und  of  oxygen  rind  'art  unknown  base,-  to  • 
which  he  has  given  the  name  of  vitricum:  •  -He  has  calculated  from 
his  theory  the  quantity  of  oxygen  which  azote  must  contain;  and' 
he  shows  that  when-  this  correction  is  made,  the  nitrates,  as  well  as 
other  bodios,  c^ome  under  the  dominion  of  his  two  laws. 

Mr.  MIers,  of  London,  had  been  of  opinion  for  several  years 
that  a/ote  is  a  conipouud  of  oxygen  and  hydrogen,  and  tiiat  (he 
expeririients  of  Girtanner  were  not  so  inaccurate  as  has  been  sup- 
posed.    In  a  paper  p«blishod  in  tlu»  Anrmts  of  l^kilosoph?/y  vol.  iii.  - 
p.  364,  he  shows  that  the  supposition,  that  it  is  a  compound  of  one 
atom  oxygen  and  six- atolhs  hydrogen,  will  tally  exactly  with  th^- 
atomic  tiieory^^  and  give  the  wei/^lit  of  the  different  atoms  into  which  ■ 
azote  entered  the  very  same  as  tliey  are  at  present,  su]>posing  azote-to 
be  a  simple  substance.  1'his  ingenious  paper  was  sufficient  to  shovv^ns 
that  the  opinion  of  Mr.  Miers  was  neither  impossible  nor  improbable. 
It- was  not,  however,  sufficient  to  determine  the  opinions  of  chemists 
in  favour  of  an  hypothesis  of  so  much  importance,  that  the  conse- 
quence of  admitting  it  would  be  an  almost  entire  change  in  the 
notions  at  present  entertained  respecting  chemical  combination. 

Mr,  Miers,  sensible  of  the  necessity  of  direct  experimental  proof 
in  order  to  give  currency  to  an  opinion  of  such  magnitude,  has  had 
recourse  to  direct  experiment^  and  has  published  a  very  curious  and 
valuable  paper  on  the  subject  in  the  yliinals  of  Philosophy ^  vol.  iv. 
p.  180  arid  260.     His  object  in  these  experi-ments  was  to  deprive 
water  of  a  portion,  but  not  the  whole,  of  its  oxygen,  and  thus  to 
convert  it  into  azote.     The  experiments  of  Girtanner  were  directed 
to  precisely  the  same  view.     It  occurred  to  Mr.  Miers  that  sul- 
phureted  hydrogen  gas  would  probably  answer  the  purpose.  Accord-  • 
ingly  he  passed  a  mixture  of  vapour  of  water  and  sulphureted 
hydrogen  gas  through  a  copper  tube.    In  one  experiment  the  whole  • 
gas  that  came  over  possessed  the  properties  of  common  air,  and  was 
a  mixture  of  80  azote  and  20  oxygen.  In  another  a  gas  was  formed,  • 
which  Mr.  Miers  considered  as  sulphureted  azotic  gas.    In:  a  third  • 
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there  was  formed  an  acid  gas  resembling  sulphtireted  =)iydfagWi  l)¥"^ 
smelly  but  possessing  very  diflFerept  properties*     Water  it^isorbed 
twice  its  bulk  of  it.     With  potash  it  formed  a  black  insoluble  com- 
pound, not  decomposed  by  any  acid.      Such  were  tlie  dit^erent 
results  obtained  by  Mr.  Miers.     They  are  highly  curious  and  inte-^ 
resting;  but  it  is  obvious  that  they  require  to  be  followed  farther  , 
before  they  can  be  considered  as  establishing  the  compound  nature  ^ 
of  azote,  and'Yhdt^iB  composed  of  oxygen  and  hydrogen.    The 
inconsistency  iof  the  results  with  each  other,  the  new  facts  brbught' 
to  view iby«fefy  repetition i^of:  them;  and,  above  all,  the  cfyoum- 
stance  of 'the  gas^  in  the  liaost  decisive  of  all  the  experimepis,  pos-  ' 
sessing  the  properties  and  composition  of  atmospherical  air,  lead  to 
suspicions-which ..require  to  be  obviated."  'It'v\x)uld  be  requisite,'^ 
likewii«,--to  accoumt  for  the  sulphtir  of  the  sulphuitted  hydrogen, 
and  to'sh6«..thaiith6  copper  tube  can  have  no  infiuence  on  the  de«  . 
compoiitionJof «jtbi9  gas.  .  1  hope,  therefore,  Mr.  Miers  will  resume 
his  experinsient9,j.and  prosecute  them  till  he  obtains  results  free 
from  ail  such  anomxiies,:  itnd  lea«lrn^to  conclusions  that  cannot  be 
controverted.  The  invest'^Ation  isliiiflipputably  an,  object  of  import- 
ance ;^  and  he  has  made.sudh  progress  in  k,  that  -he  ought  to  enjoy 
the  reputation  that  would  inlallibly  besult  from  sa  interesting  a  dis- 
covery. '.  • 

5.  PhosphorTis,^-— The  facts  respecting  phosplvorus,  published  by 
Thenard'in  the  Annales  de  Chimie,  had  been  almost  all  anticipated 
long  ago  by  Proust.  Hence  I  conceive  it  to  be  unnecessary  to  detail 
them  here.  Heinrich,  in  his  treatise  on  the  phosphorescence  of 
bodies,  has  stated  some  facts  respecting  the  temperature  at  which 
phosphorus  burns  in  various  circumstances,  which  perhaps  may  be 
worth  transcribing.  When  phosphorus  is  put  into  the  bottom  of  a 
nartbw  glass  tube,  it  may  be  heated  to  482^  without  taking  fire^  In 
the  open  air  phosphorus  burns  at  99°,  and  in  oxygen  gas  at  72°-  I 
cannot  avoid  observing  that  these  determinations  are  far  from  pre- 
cise. Indeed,  nothing  definite  can  be  established  respecting  the 
combustion  of  phosphorus,  because  the  degree  at  which  it  catches 
fire  depends  upon  its  purity.  Pretty  jpiire  phosphorus  I  found  did 
not  begin  to  burn  rapidly  till  heated  to  the  temperature  of  -148°; 
but  if  you  keep  it  long  in  the  temperature  of  99°,  its  temperature 
gradually  increases  by  its  slow  combustion,  and  it  will,  after  a  cer- 
tain time,  burn  rapidly.  According  to  Heinrich,  a  com[X)und  of 
equal  parts  phosphorus  and  sulphur  becomes  luminous  at  80°. 

6.  Ammonia, — The  important  experiment  of  Berzelius,  who 
converted  mercury  into  an  amalgam,  by  causing  the  galvanic 
battery  to  act  upon  it  when  in  contact  with  ammonia,  has  not  yet 
been  cleared  up  in  a  satisfactory  manner.  It  follows  from  it  that  am- 
monia contains  a  substarice  of  a  metallic  nature  as  its  base,  and  that 
when  this  base  is  deprived  of  oxygen  by  the  influence  of  the  gal- 
vanic battery  the  metal  amalgamates  with  mercury.  On  the  other 
h^nd,  the  aqalysis  of  arainonia  by  means  of  electricity,  and  the 
resolution  of  it  into  hydrogen,  and  azote  without  the  least  xvsxc^  c*^ 
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oxygen,  is  e()ually  decisive.  These  two  sets  of  experiments  seem 
at  first  sight  incompatible  with  each  other,  and  show  us  that  there 
is  something  connected  with  the  nature  of  azote  still  unknown* 
The  fact  that  no  substance  constitutes  a  saline  base,  or  is  capable  of 
uniting  with  acids,  and  forming  salts,  unless  it  contains  oxygen 
(ammonia  alone  excepted),  is  a  strong  analogical  argument  in 
ravour  of  the  existence  of  oxygen  in  ammonia.  It  has  accordingly 
induced.  Berzelius  to  embrace  that  opinicm ;  and  I  most  acknow- 
ledge that  it  is  difficult  to  resist  so  very  general  an  anafegy.  The 
anomaly  respecting  the  composition  of  ammonia  will  be  removed 
completely  whenever  it  is  proved  in  a  satisfoctory  manner  that  azote 
is  a  compound  of  oxygen  and  hydrogen.  This  circumstance  renders 
that  question  of  still  greater  importance  than  it  otherwise  would  be. 

7.  Sulphuret  of  Carbon. — ^The  properties  and  coostitueiits  of  this 
Angular  substance,  as  determined  by  Dra.  Berzelius  and  Maroet, 
were  stated  in  our  sketch  of  chemistry  given  at  the  beginning  of 
last  year.  Since  that  time  Berzelius  has  published  additk>nal  obser* 
vations  on  the  combination  of  sul^uret  of  carbon  with  the  bases. 
{Annals  of  Philosophy ^  iii.  186.)  To  these  compounds  he  has  given 
the  name  of  carho^sulpkurets.  The  foUowing  table  exhibits  the 
colour  of  the  precipitates  obtained  by  mixing  diflferent  metallic 
salts  with  a  solution  of  ^ulphuret  of  carbon  in  potash : — 

Muriate  of  ce:rium White,  or  yellowish  white. 

Sulphate  of  manganese  • . .  .Greenish-grey. 

Sulphate  of  zinc White. 

Permuriate  of  iron Dark  red. 

Submuriate  of  antimony  • .  •  .Orange. 

Muriate  of  tin Pale  orange,  then  brown. 

Nitrate  of  cobalt    Dark  olive-green,  at  last  black. 

Nitrate  of  lead A  fine  scarlet. 

Nitrate  of  copper Dark  brown. 

Promuriate  of  mercuty Black. 

Permurjate  of  mercury Orange. 

Muriate  of  silver  ......... .Reddish  brown. 

Dr.  Brewster  has  found  that  sulphuret  of  carbon  exceeds  all  fliud 
bodies  in  refractive  power,  and  that  in  this  respect  it  even  surpasses 
fiint  glass,  topaz,  and  tourmaline.  In  dispersive  power  it  exceeds 
every  fluid  substance  except  oil  of  cassia,  holding  an  intermediate 
place  between  phosphorus  and  balsam  of  Tolu. 

8.  Potassureted  Hydrogen  Gas. — Sementini,  of  Naples,  pub- 
lished, about  two  years  ago,  a  dissertation  on  potassium,  in  which 
he  relates  his  experiments  on  potassureted  hydrogen  gas,  which  was 
discovered  by  Davy  during  his  experiments  on  the  metal  of  potash. 
The  following  are  all  the  facts  that  I  can  find  in  these  experiments: 
1.  Potassureted  hydrogen  gas  is  heavier  than  pure  hydrogen,  and 
lighter  than  phosphoreted  hydrogen  gas,  2.  It  takes  fire,  with  a 
kind  of  explosion,  when  it  comes  in  contact  with  the  air  emitting 
in  alkaline  odour.     The  explosion  is  louder  when  the  gas  comes  ia 
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contact  with  oxygen  or  chlorine  gases.  S.  Electricity  causes  it  to 
expand,  and  throws  dow4i  the  greatest  part  of  the  potassium* 
4.  Though  kept  in  contact  with  water,  it  does  not  lose  tne  whole, 
but  ,9nly  a  part,  of  its  potassium.  Hence  Sementini  concludes  that 
bydrogen  has  tlie  property  of  combining  with  two  proportions  of 
potassium. 

9.  Nitrous  Oocide. — From  the  experiments  of  Professor  Pfaff,  of 
Kiel,  it  appears  that  when  the  nitrate  of  ammonia  employed  to 
fireparp  this  gas  contains  sal  ammoniac,  as  is  commonly  the  case^^ 
the  g^s  which  comes  over  is  the  same  as  that  noticed  by  Proust  and 
Vaiiquelin,  which  has  a  peculiar  taste  and  odour,  and  acts  with 
violence  upo^  the  lungs.  Hepce  the  method  of  preventing  the 
occurrence  of  this  foreign  gas  is  obvious. 

9.  Sulphureted  Azotic  Gas. — ^A  controversy  has  been  carried  on 
lb  Germany  for  son^e  years  respecting  the  existence  of  this  gas.  It 
was  fi^t  aopQunced  by  Gimbernat  as  existing  in  the  mineral  waters 
nf  Ani-la^UlMipelle.  Then  appeared  the  analysis  of  these  waters  by 
0r.  Keauniidnt,  and  by  Messrs.  Monheim  and  Lausberg ;  the  expe-^ 
riments  of  Westrumb  on  the  same  subject;  and  the  attemjits  of 
Berzelius  and  Hedenberg  io'form  sulphureted  azotic  gas  artificially, 
wliich  were  not  attended  with  success.  I  do  not  consider  it  as 
necessary  to  enter  into  the  particulars  of  this  controversy.  1  shall 
merely  state  what  I  conceive  to  be  the  result  of  it.  No  person  has 
ever  succeeded  in  forming  sulphureted  azotic  gas  artificially.  The 
waters  of  Aix-la-Chapelle  seem  to  contain  both  azotic  gas  and  sul- 
phureted hydrogen  gas.  The  sulphureted  azotic  gas  of  Gimbernat 
seems  to  have  been  nothing  else  tlian  a  mixture  of  these  two  gases« 

IV.  Metals. 

The  most  indefatigable  experimenter  of  late  years  on  the  metallic 
oxides  is  Professor  Berzelius.  For  the  greater  part  of  his  results  I 
must  refer  to  his  dissertation  On  the  Cause  of  Chemical  Proportions, 
published  in  the  third  volume  of  the  Annals  of  Philosophy y  where 
almost  the  whole  of  his  rescrlts  will  be  found  ;  but  as  the  details  of 
the  experiments  are  frequently  omitted  in  that  dissertation,  and  as 
I  am  aware,  from  conversations  which  I  have  had  on  the  subject 
with  different  young  chemists,  that  some  of  these  details  would  be 
very  acceptable,  1  shall  take  the  present  opportunity  of  stating  some 
of  those  which  seem  most  important  in  this  place. 

1.  Oxides  of  Gold, — ^The  facility  with  which  gold  parts  with  its 
oxygen  is  well  known,  and  every  chemist  is  aware  of  the  impos- 
sibility of  obtaining  the  oxides  of  this  metal  in  a  state  of  purity. 
Berzelius'  method  of  estimating  the  quantity  of  oxygen  in  the  per- 
oxide of  gold,  which  alone  can  be  subjected  to  direct  examination^ 
was  very  simple  and  ingenbus,  but  required  considerable  dexterity. 
He  dissolved  a  given  quantity  of  gold  in  aqua  regia,  evaporated  the 
solution  gently  to  dryness,  to  get  rid  of  the  excess  of  acid,  and  then 
Tedissolved  the  salt  in  water.  He  now  ascertained,  with  rigid  accu- 
racy, how  much  mercury  was  necessary  to  precipitate  the  gold  ia 
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the  metallic  state ;  for  it  is  evident  that  this  mercury  must  have 
united  with  exactly  the  quantity  of  oxygen  which  the  gold  con- 
tained. In  one  experiment,  14*29  of  mercury  precipitated  9*35& 
of  gold ;  in  another,  9*95  of  mercury  precipitated  6*557  of  gold. 
According  to  these  experiments,  it  appears  that  15*912  of  gold, 
when  in  the  state  of  peroxide,  contain  just  as  much  oxygen  as  24*24 
of  mercury,  when  in  the  state  of  peroxide.  But  according  to  the 
experiments  of  Sefstrom^  whom  Berzelius  follows,  peroxide  of 
mercury  is  composed  of  TOO  mercury  +  7*9  oxygen.  Hence  he 
jreckons  the  peroxide  of  gold  a  compound  of 

Gold 89*225 100*000 

Oxygen 10*775 12*077 

100*000 

If  we  consider  the  red  oxide  of  mercury  as  composed  of  100 
metal  +  8  oxygen,  as  I  have  done  In  my  table  inserted  in  the 
second  volume  of  the  Annals  of  Philosophy ^  in  that  case  we  obtain 
the  composition  of  peroxide  of  gold  as  follows  :-^ 

Gold 89*137 100*000 

Oxygen 10-863 12*187 

100*000 

This  last  statement  agrees  better  with  the  experiments  of  Ober- 
kampf  than  that  of  Berzelius.  Oberkampf  found  sulphuret  of  gold 
composed  of  100  gold  and  24*39  sulphur.  Now  if  an  atom  of 
sulphur  weigh  twice  as  much  as  an  atom  of  oxygen,  it  follows  that 
|)eroxide  of  gold  ought  to  be  composed  of  100  gold  +  12*195 
oxygen. 

When  muriate  of  gold  is  exposed  to  a  moderate  heat  upon  a 
sand-bath,  as  long  as  it  gives  out  chlorine  gas  it  assumes  a  strong 
yellow  colour,  and  becomes  insoluble  in  water ;  or  if  the  heat  has 
not  been  continued  long  enough,  only  the  portion  of  muriate  of 
gold  which  is  unaltered  is  dissolved,  while  that  which  has  acquired  a 
strong  yellow  colour  remains  undissolved.  If  heat  be  applied  to 
this  substance,  or  if  it  be  simply  exposed  to  the  light  of  day,  it  is 
decomposed,  and  converted  into  metallic  gold  and  permuriate  of 
gold.  According  to  Berzelius,  the  straw-coloured  substance  is  a 
promuriate  of  gold.  Heat  or  light  deprives  one  portion  of  the 
protoxide  of  the  whole  of  its  oxygen,  this  oxygen  unites  with  the 
remaining  protoxide,  and,  converting  it  into  peroxide,  permuriate 
of  gold  is  again  formed.  Now  he  found  by  experiment  that  in  this 
case  two-thirds  of  the  gold  are  reduced  to  the  metallic  state,  while 
one-third  is  converted  into  peroxide  ;  so  that  the  protoxide  of  gold 
"contains  just  one-third  of  the  oxygen  in  the  peroxide. 

I  may  just  observe,  that  these  conclusions  are  not  quite  free  from 
objections.  I  myself  think  it  not  unlikely  that  no  oxygen  is  present 
iu  either  of  these  salts.    This,  however,  does  not  hinder  the  calcu- 
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lations  of  Berzelius  from  approaching  to  accuracy;  tliough  it  were 
to  be  wished  that  experiments  on  the  oxides  were  made  in  a  less 
exceptionable  manner  than  by  combining  them  with  muriatic  acid. 

2.  Oxides  of  Platinum. — ^To  determine  the  composition  of 
protoxide   of  platinum^  Berzelius   proceeded    in    the    following 

'manner.  He  dissolved  a  quantity  of  pure  platinum  powder  ia 
nitro-muriatic^acid^  evaporated  the  solution  to  dryness,  to  get  rid 
of  the  excess  of  acid,  and  then  exposed  the  salt  upoti  a  sand-bath 
till  all  evolution  of  chlorine  was  at  an  end.  The  salt  thus  treated 
had  an  olive-green  colour,  and  was  promuriate  of  platinum.  To 
ascertain  its  composition,  he  decomposed  it  by  a  red  heat.  Ten 
parts  of  it  4hus  treated  left  7'33  of  metallic  platinum^  while  2*67 
parts  of  chlorine  gas  made  their  escape.  Now  he  assumed  that  the 
chlorine  gas  is  a  compound  of  muriatic  acid  and  oxygen,  and  that 
the  2*67  of  it  contain  jtist  the  quantity  of  oxygen  necessary  to 
convert  7*33  parts  of  platinum  into  protoxide;  but  100  parts  of 
chlorine  gas^  according  to  Berzelius,  aie  composed  of  100  muriatic 
acid  and  29*454  oxygen ;  therefore  2*67  contain  0*6075;  and  prot- 
oxide of  platinum  is  composed  of 

Platinum 92-35 100 

Oxygen  ...  * 7*65 ......     8*287 

Berzelius  determined  the  oxygen  in  the  peroxide  of  platinum  in 
the  same  way  as  he  did  that  in  the  peroxide  of  gold,  irie  ascer* 
tained  how  much  merciuy  was  necessary  to  precipitate  a  given 
quantity  of  platinum  in  the  metallic  state,  llie  result  was,  that 
100  mercury  precipitate  48*23  of  platinum.  He  therefore  con- 
siders the  peroxide  of  platinum  as  composed  of 

Platinum 85*93 .% 100 

Oxygen 14-07 16"38 

100-00 

But  if  we  reckon  the  peroxide  of  mercury  to  contain  100  metal 
-f  8  oxygen,  which  I  believe  to  be  very  near  the  truth,  then  per- 
oxide of  platinum  is  composed  as  follows  : — 

Platinum 85*773 100 

Oxygen 14*227 16*587 

100-000 

Now  this  gives  the  quantity  of  oxygen  very  nearly  double  that 
which  was  found  in  the  protoxide. 

3,  Oxide  of  Palladium. — Berzelius  could  only  find  one  oxide  of 
palladium.  He  employed  the  same  method  to  analyse  it  that  suc- 
ceeded with  him  in  the  analyses  of  the  peroxides  of  gold  and  pla- 
tinum. He  ascertained  how  much  mercury  is  necessary  to  deconh- 
pose  a  given  quantity  of  muriate  of  palladium,  and  reduce  that 
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substance  tb  the  metalfic  state.  He  fbuDd  that  100  mercury  ar« 
equivalent  to  55*6  of  palladium.  Heuoe  he  considers  the  osude  of 
palladium  as  composed  of 

Palladium 87-56 100 

Oxygen    • 12-44 14*209 

100-00 

This  will  require  a  small  correction,  if  we  consider  peroxide  of 
mercury  as  composed  of  100  metal  and  eight  oxygen. 

4.  Oxides  of  Rhodium, — ^The  ex)}erinient8  of  Professor  Benselios 
on  the  oxides  of  this  metal  being  detailed  in  the  Aimals  of  Philo^ 
sophvy  iii.  252,  I  diali  here  state  merely  the  results  which  hf 
obtained.  He  found  three  oxides  of  this  metal :  the  first  composed 
of  one  atom  metal  4-  one  atom  oxygen  ;  the  second,  of  one  atoni 
metal  +  two  atoms  oxygen ;  and  the  third,  of  one  atom  metal  4* 
three  atoms  oxygen :  and  one  atom  of  rhodium  weighs  14*90Sv 
Hence  Ihe  oxides  are  composed  respectiveiy  of 

Metal. 

Protoxide 100  -f     6*71 

Deutoxide   100  +   13*42 

Peroxide 100  +  2013 

5.  Tuftgsten. — ^There  is  hardly  any  metallic  substance  that  occa- 
sions greater  difficulties  to  practical  chemists  than  tungsten,  both 
on  account  of  the  want  of  a  good  process  to  obtain  its  peroxide  in  |t 
state  of  purity,  and  on  account  of  the  very  high  temperatuce  which 
is  requisite  to  melt  the  tangsten  after  it  has  been  reduced  to  the 
metallic  state.  The  experiments  of  the  £1  Lqyarts  upon  wolfram 
are  known  to  every  chemist ;  as  are  likewise  the  elaborate  experi- 
ments on  the  same  metal  <^*  Vaoquelin  and  Hecht.  Messrs.  Allan 
and  Aikin  succeeded  in  reducing  it  to  the  metallic  state,  and 
verified  its  great  specific  gravity  as  determined  by  the  Spanish  cJie- 
mists.  An  elaborate  set  of  experiments  on  this  metal  were  pub- 
lished some  years  ago  by  fiuchol^.  He  ascertained  that  the  metnddis 
liitherto  employed  by  chemists  for  procuring  pure  tungstate  of 
ammonia  do  not  succeed;  add  he  verified  the  great  specific  gravity 
of  this  inetal,  having  obtained  it  in  grains  of  the  specific  gravity 
17*4.  Now  this  is  the  mean  of  17*6  given  by  the  ElLuyarts,  and 
17'2  given  by  Allan  and  Aikin.  But  as  I  mean  very  speedily  to 
publish  a  translation  of  the  experiments  oC  Bucholz  in  the  Annals 
of  Philosophy^  I  do  "not  consider  it  as  necessary  to  enter  into  farther 
particulars  respecting  them  in  t-his  place. 

6.  Platimun. — The  difficulty  of  reducing  this  metal  to  the 
malleable  state,  and  its  great  importance  in  the  construction  df 
chemical  vessels,  are  well  known.  Hitherto  it  has  only  been  done 
for  sale  in  Paris  and  in  London.  Parisian  platinum  is  by  far  Che 
dearest  5    as  far  as  my  experience  goes,  xt  serves  very  well  for 
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chciifical  purposes.  Its  spedfic  gravity  is  in  general  not  so  high  as 
our  London  piatiDum^  though  I  once  bad  a  crucible  made  in  Paris 
above  f  1  in  specific  gravity.  M.  Leithner,  who  has  the  charge  of 
the  porcelain  manufactory  at  Vienna,  has  lately  proposed  a  new 
method  of  rendering  pMttnum  malleable.  It  is  exceedingly  simple. 
And  appears  to  answer  well  enough  in  a  small  scale,  though  it  is  not 
adapted  for  the  construction  of  large  vessels.  It  consists  in  making 
•up  the  fine  powder  of  pure  platinum  into  a  paste  with  oil  of  tur- 
pentine, and  laying  it  in  coats  upon  paper,  allowing  one  coat  to  dry 
before  another  is  applied,  and  continumg  to  add  coats  till  the  layer 
of  platinum  is  of  sufficient  thickness.  When  this  is  done  upon 
porcelain,  and  the  vessel  afterwards  exposed  to  the  temperature  of 
from  14®  to  18°  Wedgwood,  the  platinum  adheres,  and  may  be 
burnished.  When  laid  upon  paper,  and  then  exposed  to  a  strong 
lieat  gradually  raised,  a  sheet  of  platinum  remains,  which  may  be 
hammered,  and  converted  ipto  any  shape  that  is  wanted. 

7*  Palladium  and  Rhodium. — ^Vauquelin's  method  of  separating 
these  metals  from  crude  platina,  and  obtaining  them  in  a  state  of 
purity^  has  been  ^iven  so  lately  in  the  Annals  ofPkihsophyy  that  I 
flo  not  think  k  necessary  to  repeat  it  here.  It  is  sufficiently  compli- 
cated; and,  as  far  at  least  as  palladium  is  concerned,  does  not 
seem  nearly  so  easy  as  the  method  previously  given  by  Dr.  Wol- 
laston  by  means  of  prussttte  of  mercury,  though  it  is  possible  that 
Vauqueiin's  process  may'yidd  a  greater  quantity. 

8.  Gildtug  an  SfeeL — Gefalen  has  tried  the  following. method  of 
gildiflg  on  steel,  and  found  it  to  answer.  Tlie  steel  is  to  be  in  the 
first  pbce  polished ; .  the  part  to  be  gilt  is  to  be  rendered  rough  by 
means  of  nitric  acid ;  the  steel  is  then  to  be  dipped  into  the  sdution 
coBCakiing  the  gold;  the  gcUd  adheres,  to  the  rough  part  of  the 
steel,  and  may  be  burnished. 

9.  Phosphuret  of  Copper. — If  we  believe  Dobereioer,  phosphuret 
of  copper,  prepared  by  Sage's  method,  contains  not  only  copper 
and  phosfriiorus,  but  likewise  calcium.  To  this  last  metal,  in  his 
qiinion,  the  analogy  of  the  phosphuret  to  steel  is  owing. 

'  10.  Separation  of  Gold  and  Silver, — ^Professor  Sclmaubert,  of 
Moscow,  has  lately  made  several  attempts  to  separate  silver  from 
gold  by  boiling  the  alloy  in  sulphuric  acid ;  this  acid  dissolves  the 
silver,  and  leaves  the  gold.  The  process,  though  by  no  means 
brought  to  a  state  of  perfection,  promises  at  present  to.be  attended 
with  suecess.  The  great  difiference  between  the  price  of  sulphuric 
acid  and  nitric  acid,  which  is  usually  employed  for  the  purpose, 
renders  k  desirable  that  this  proceiis,  which  I  conceive  originated 
with  Mr.  Keir,  should  be  subjected  to  &rtber  triab. 

1 1 .  Zmc.-^From  my  analysis  of  Iflende^  published  in  the  ArmaU 
rf  Philosophy y  iv.  89,  we  may  concdude  that  oxide  of  zinc  is  com- 
posed of  100  metal  +  24*42  oxygen )  and  sulphuret  of  ziqc  of 
100  metal  *f  48-84  sulphur;  and  an  atom  of  %inc  weighs  4*095. 

12.  ^n/tniony.-^From  my  analysis  of  sulphuret  of  antilnony, 
(Ibid.  p.  95,)  it  follows  that  it  is  composed  of  100  metal  \  ^V^'b^ 
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fiulphur.     If  we  suppose  it  a  eompound  of  one  atom  metal  4-  two 
atpms  sulphur^  then  an  atom  of  antimony  will  weigh  1 1*249. 

V.  Re-'agenis* 

I  shall  state  under  this  head  the  result  of  some  experiments 
undertaken  by  different  persons  to  determine  the  best  re-agents  for 
detecting  the  presence  of  different  bodies  in  solution.' 

1.  Mercury, — Professor  Pfaff,  of  Kiel,  has  made  a  set  of  expe- 
riments on  the  best  means  of  detecting  mercury  in  solution,  espe- 
cially when  in  the  state  of  corrosive  sublimate.  The  following  are 
the  general  conclusions  which  he  considers  himself  as  warranted  to 
draw  from  these  experiments : — 

The  experiments  hitherto  made  on  the  action  of  sulphureted 
hydrogen  on  solutions  of  mercury,  are  in  contradiction  with  each 
other,  and  [of  course  insufficient  to  answer  the  purpose  for  which 
they  were  intended. 

Water  impregnated  with  sulphureted  hydrogen  is  the  most  deli- 
cate test  of  the  presence  of  corrosive  sublimate  and  pernitrate  of 
mercury ;  for  it  discovers  these  salts,  though  diluted  with  40,000 
dmes  their  bulk  of  water,  and  though  they  do  not  exceed  the 
quantity  of  -^  or  -j-^  part  of  a  grain. 

The  action  of  this  liquid  upon  solutions  of  mercury  is  distin-- 
guished  from  its  action  on  all  other  metals  by  this  circumstance — if 
there  be  present  in  the  solution  any  peroxide  of  mercury,  the  preci.* 
picate,  which  is  at  first  in  brownish  or  blackish  flocks,  becomes  very 
speedily  white.  The  addition  of  the  smallest  quantity  of  peroxide 
of  mercury  will  render  the  black  precipitate  white,  provided  it  be 
figitated. 

Protoxide  of  mercury  in  all  cases  produces  ^  black  precipitate 
<vith  sulphureted  hydrogen. 

If  9  small  piece  of  copper  coin  be  put  into  the  solution  suspected 
to  contain  mercury,  it  will  be  covered  with  a  white  coating,  or  at 
least  with  white  streaks  ;  which,  when  rubbed,  acquire  the  metallic 
lustre.  By  this  method  Mr.  Pfkff  was  able  to  detect  the  presence 
of  -JL.  of  a  grain  of  corrosive  sublimate  when  dbsolved  in  20,000 
limes  its  weight  qf  water. 

2.  Mwriatic  Aeid.-^Mv.  Meyer,  of  Stettin,  has  made  some 
carious  observations  on  the  delicacy  of  nitrate  of  silver,  pronitrate 
of  mercury,  pemitrat(s  of  mercury,  and  the  solution  of  subperni- 
trate  of  mercury  in  water,  as  tests  for  the  discovery  of  muriatic 
acid,  He  found  nitrate  of  silver  the  most  delicate  of  the$e  four 
jsalts.  It  detected  one  part  of  muriatic  acid  dissolved  (in  the  ^tate 
of  common  salt)  in  1 18,664,000  parts  of  water ;  but  upon  this  very 
<)ilute  sctiution  the  other  three  salts  had  no  effect.  A  solution  of 
one  part  acid  in  56,832,000  parts  of  water  was  not  affected  by  the 
mercnirial  salts.  A  solution  of  one  part  muriatic  acid  in  28,416,000 
parts  of  water  was  rendered  slightly  opalescent  by  the  pronitrate  of 
mercury,  but  not  altered  by  the  two  other  mercurial  salts,  \ 
^p}ution  of  one  part  of  nouriatic  acid  in  H;208,0Q0  peuls  of  wdter 
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t¥as  rendered  opalescent^  both  by  the  pronitrate  and  pernitrate  of 
mercury,  but  not  by  the  third  mercurial  salt;  but  this  third  salt 
produced  a  slight  opalescence  in  a  solution  of  one  part  of  muriatic 
acid  in  3^552,000  parts  of  water. 

3.  Arsenic. — Some  discussions  have  taken  place  in  Germany 
respecting  the  be^t  test  for  white  arsenic.  Gartner  observed  that 
the  formation  of  Scheele's  green,  by  pouring  cuprated  an;imonia 
into  the  liquid  containing  the  white  arsenic,  does  not  in  certain 
circumstances  take  place.  Schweigger  recommends  sulphureted 
hydrogen,  which  is  certainly  a  most  delicate  test  of  arsenic,  ia 
consequence  of  the  fine  yellow  precipitate  which  it  forms.  The 
employment  of  nitrate  of  silver  as  a  test  for  arsenic  does  not  seem 
to  be  known  in  Germany.  This  test,  first  pointed  out  by  Mr.  Hume^ 
but  much  simplified  and  improved  by  Dr.  Marcet,  is  certainly  very 
delicate ;  and,  when  the  precautions  suggested  by  Dr.  Marcet  are 
attended  to,  does  not  seem  liable  to  ambiguity. 

4.  Manganese. — Pfafi*  has  published  a  set  of  experiments  on  the 
method  of  separating  manganese  from  iron,  and  has  shown  that  all 
the  methods  hitherto  proposed  on  the  Continent  are  imperfect. 
Bergman's  process  has  been  long  given  up  by  all  chemists.  Vau- 
quelin's,  by  means  of  bicarbonate  of  potash,  he  found  likewise 
unsuccessful.  The  method  by  means  of  tartrate  of  potash  is  in- 
complete, because  the  tartrate  of  potash-and-manganese  is  soluble 
in  water.  Dr.  John's  method,  by  oxalate  of  ammonia,  was  like- 
wise unsuccessful.  Nor  did  he  succeed  better  by  means  of  the 
succinates,  benzoates,  or  phosphates.  Mr.  Hatchett's  method  of 
separating  the  irop,  by  means  of  ammonia,  was  not  tried.  I  find 
that  by  means  of  it  I  can  very  easily  procure  perfectly  pure  oxide  of 
manganese.  Whether  it  would  succeed  equally  in  forming  an 
accurate  separation  of  manganese  and  iron  for  the  purposes  of 
analysis,  I  have  not  tried ^  though  I  think  it  probable  that  it  might 
be  used  for  that  purpose  with  advantage,  supposing  iron  and  man- 
ganese to  be  the  only  substances  in  the  solution  upon  which  we 
operate. 

5.  Iron, — Mr.  Porrett  has  recommended  triple  prussiate  of 
potash,  or  ferrureted  chyaxate  of  potashy  as  he  calls  it,  as  the  best 
method  of  throwing  down  iron,  and  ascertaining  its  quantity.  The 
precautions  necessary  to  be  attended  to  are  the  following.  The 
ferrureted  chyazite  must  be  pure.  There  must  be  no  excess  of  acid 
in  the  solution,  or  as  little  as  possible.  All  other  substances  preci- 
pitated by  the  ferrureted  chyazate  must  be  previously  removed.  The 
ferrureted  chyazate  must  not  be  added  in  excess^  or  as  little  so  as 
possible.  The  solution  being  boiled,  and  the  Prussian  blue  sepa* 
rated  and  weighed,  every  hundred  parts  of  it  must  be  considered  as 
equivalent  to  34*235  of  peroxide  of  iron  in  the  solution. 

I  have  no  doubt  that  when  no  manganese  is  present  the  ferrureted 
chyazate  may  be  employed  with  considerable  accuracy  to  detect  the 
quantity  of  iron  in  any  substance  under  analysis  ;  but  as  it  most 
frequently  happens  in  mineral  analysis  that  iron  and  maDQ9L\v^fift  ^^ 
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mixed  t)Ogelher  in  anknown  propordoos  ferrareted  cfayuate  of 
pocash  cannot  be  employed  in  such  cases  till  a  good  method  is  d»- 
eovered  of  separating  manganese  from  iron.  Gehlen's  method  k 
the  best  hitherto  proposed ;  though  it  only  answers  when  the  whole 
of  the  iron  is  in  the  state  of  peroxide. 

I  may  mention  here,  for  the  sake  Of  our  British  manufacturers  of 
sulphuric  add,  that  E.  W.  Martins  announced  in  1811,  in  a 
German  journal,  that  he  had  found  white  arsenic  in  a  glass  carbojf 
of  English  sulpiiuric  acid.  The  arsenic  had  separated  fraAi  the 
acid,  and  formed  a  crust  in  the  inside  o(  the  glass.  As  the  notice 
merely  states  the  feet  of  the  separation  of  white  arsenic,  I  conceive 
h  possible  that  Martius  might  have  been  mistaken.  If  his  state* 
ment  be  accurate,  the  arsenic  must  have  made  its  wav  into  the 
Carboy  by  some  odd  accident  or  other ;  for  I  think  it  hardly  possible 
that  it  should  have  been  mixed  with  the  sulphur  before  its  com- 
bastion. 

VI.  Aiids, 

1 .  Formic  j^dd. — ^The  reader  is  probably  aware  that  this  acid, 
which  exists  ready  formed  in  red  ants,  was  originally  discovered  by- 
Ray  and  Fisher;  that  it  was  first  accurately  examined  by  Margmaf; 
that  Arvidson  and  Oern  published  a  very  complete  set  of  experi- 
ments on  it  in  1777-  I^  continued  to  he  considered  as  a  peculiar 
acid  till  Fourcroy  and  Vauquelin  published  a  set  of  experiments  on 
it  in  1 803,  and  drew  as  a  conclusion  from  them  that  it  is  not  H 
peculiar  acid,  but  a  mixture  of  the  acetic  and  malic  acidn.  This 
dissertation  convinced  all  the  French  chemists  ;  and  induced  fkie  in 
the  j»econd  edition  of  my  System  of  Chemistry  io  espunge  it  froth 
the  list  of  acids.  But  Suerzon  having  published  a  new  s^  of  elEpe* 
riments  on  it,  in  1805,  showed  that  the  premises  of  the  French 
chemists  were  insufficient  to  tirftnant  their  conclusions,  and  that 
formic  acid  possessed  striking  and  essential  properties  which  distin- 
guished it  from  acetic  acid.  I  suggested  in  my  System  the  propriety 
of  a  more  rigid  examination  of  the  Jormates  than  had  iHtherto 
taken  place.  Tliis  seems  to  have  induced  Gehlen  to  undertake  a 
laborious  set  of  experiments  on  the  subject.  He  observes  in  the 
outset,  that  ff  I  had  been  acquainted  with  the  experiments  of 
Arvidson  and  Oern,  and  of  Richter,  on  the  f&rmaiesy  i  should 
probably  have  been  satisfied,  without  rcquning  any  fertlier  proofii. 
I  regret  that  it  has  never  been  in  my  power  to  peruse  either  of  the 
works  alluded  to  by  Gehlen.  My  knoi/vledge  of  the  eicperimcnts  of 
Arvidson  and  Oern  is  derived  from  the  accoimt  of  them  given  by 
Keir  in  his  Dictioraiy,  and  bj'  Bei^man  in  his  Treatise  on  Elective 
Attractions.  Gehlen's  experiments  are  quite  decisive ;  but  they  are, 
unfortunately,  too  long  to  be  detailed  here.  He  prepared,  in  the 
first  place,  formate  of  copper,  from  which  he  separated  tlie  formic 
acid  by  distilling  it  with  sut^btiric  acid  in  a  retort.  He  cOOrpaj'ed 
the  pure  formic  acid  thus  obtafined  with  acetic  acid,  procured  frotti 
jteetate  of  lead  by  a  similar  "process. 
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'  Thos  pi^^fia^^  it  tias  m  ^cU,  kn&  peculiar  f^ste  and  smell,  (]uit^ 
iifftfetti  ih>Bi  Yhfl%  bf  'niaeile  ticid*  >  When  x:ooled  down  suffidentlf, 
k  bednities  eolidt  Imt  de^  niH  cryfthinize.  I^  specific  gravity  was 
1-1168;  imdj  when  dHtrted  with  \t^  own  weight  of  water,  the 
specific  gravity  becomes  1*^60 ;  and  When  with  twice  its  wei^t  of 
tWiter,  ft  bfscowftCB  V029G.  ta  all  these  respects  aicetic  acid  is  very 
flifereftt.  ft  likew^  r^c^ulres  diflferehl  proportions  of  basei  to 
ftetrttAliz^  ft.  Gehlett  *Scrtbes  minuldly  rtit  foWnates  6f  copper 
and  barytes,  and  corapares  them  with  the  acefates  of  the  samd 
bases.  They  diflfeir  to  t?dk)^,  sohtbility,  forni  of  ci^'stals,  and  all 
their  other  properties,  from  each  other. 

2.  Ferrwreted  Chyaxic  Acid. — Mr.  Porrett  lias  discovered  two 
new  acids,  and  rendered  it  probable  that  many  more  exist.  Ferru- 
reted  chyazic  acid  is  obtained  from  the  salt  formerly  called  triple 
prussiate  (f  betij/tes.  This  salt  is  dissolved  in  water,  and  as  much 
sulphuric  acid  added  as  is  just  sufficient  to  neutralize  the  barytes 
present.  The  mixture,  being  agitated  in  a  phial,  is  set  aside  for  ^ 
^ome  time.  Sulphate  of  baryte«  precipitates,  and  the  ferrureted 
chjmjiric  atoid  umains  in  soiimon  in  the  liquid,  tits  properties  are  as 
follows : — 

It  has  a  pale  lernon  colour;  but  no  sm^ll.  It  is  decomposed  by 
a  gentle  heat,  or  by  exposure  to  a  strong  light.  Prussic  acid  is  then 
foraied^  and  white  triple  prussiate  of  iron,  which  is  soon  changed 
into  Prussian  blue.  It  separates  acetic  acid  from  all  its  combina- 
tions. It  eoinbines  w?th  ^he  different  bases^  aAd  foriyw  the  *salts 
fcfrrtrterty  cfifHM  tfrijpte  priir^iaf^  Tliis  sttii  is  coWiposed  of  four 
<*6tt^itttctits  5  «ak«c!y,  ywck  o*Jdc  df  irob,  eai^on,  hydrogen,  anii 
ai»te  5  or  ^rtfeps  it  w^lA  ht  as  \v^  to  €!bntei^r  it  ias  co^po^  of 
five  <i>Bfetftoente-,  o3C9jgeft,  «*w>  cdrbfi/hy  ^ydrogen^  -and  a^te.  ft 
wouMlje-a  ctnri^us>  b^v6ty  tHificok  ^b*em,  to  dtt^rmine  thfe 
pro^oWiotts  in  which  these  tfiffertftt  V!onstJt«fej¥fe  a^^  united  in  Ais 
^■onnpncatlsd  acid,  faow  m^hy^onrntX  <?«ieh  crit^s  Soto  it.  Froto 
thegileaft  pfermafneWCy 'of  tfcfe  acid  Mrhen  cottipared  wi^h  somie  of  ^lie 
VegetiMe  liAd  animal 'acids,  ort^  wowld  be  dispo^  to  su^i^t  that 
its  co<np09ition  is  velry  simple.  Perhaps  ««  artom  of  each  constitit^rit 
wotiM  not  be  very  -ftir  ftwn  the  trtrtfh-. 

Actfofdkrg  to  Mr.  Poitett,  ferrut«cd  <ehyazaft^  <X  pc«a^  is  torn* 
posed  of 

BlacTi  oxide  of  iron.,  1 7*26  7  ^^j.      ^  ,   ,,    .  _  .,       .-,^-,>, 
Prussic  acid .......  .30-40  \  ''^""^^^d  chya^^c  acd . .  47^66 

Pptai^h 39*34 

Water   . . . ., 1300 


100-00  . 

This 'analysis 'canfikyt  be  recondled  wit-h  tb«  supposition  of  ferru- 
reted chyazic  a<jid  beiftg  a  (?6fr;pouind  of  an  atom  of  <fach  of  its 
constituents.  If  we  9(ippo46  the  salt  composed  of  an  atom  of  acid 
and  an  atom  of  base,  as  is  usual  with  the  salts  of  potash ,  \V\ftti  «sl 
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atom  of  the  acid  would  weigh  only  7*268,  which  is  coosideiably 
less  than  an  atom  of  each  of  the  constituents,  which  togett^r 
weigh  10*829^^  If,  on  the  other  hand,  we  take  the  proportion  of 
black  OKide  of  iron  and  prussic  acid  as  a  criterion,  the  atom  of  acid 
4iiight  to  weigh  22*485,  and  it  might  be  a  compound  of  one  iron 
+  one  oxygen  -f-  six  carbon  +  five  azote  4-  six  hydrogen ;  besides 
wfaidi  many  other  numbers  might  be  chosen.  These  anomalies 
render  Mr.  Porrett's  analysis  of  the  ferrureted  chyazate  of  potash 
somewhat  doubtful. 

Ferrureted  chyazate  of  barytes  he  found  composed  of 

Ferrureted  cbyazic  acid 34*31 

Barytes 4940 

Water 16*59 


100-00 
Ferrureted  chyazate  of  iron  is  composed  of 

Peroxide  of  iron \ 34*235 

Water 12*385 

100*000 

3.  Sulphnreied  Chyazic  Acid. — Mr.  Porrett  discovered  this  acid 
in  1808,  by  boiling  three  or  four  parts  of  Prussian  blue  in  powder 
with  one  part  of  sulphuret  of  potash,  and  a  suiBcient  quantity  of 
water.  The  new  acid  is  gradually  formed,  and  neutralizes  the 
potash  in  the  solution.  Various  other  processes  were  attended  with 
success.  To  obtain  the  acid  from  this  solution  in  a  state  of  puri^, 
Mr.  Porrett  employed  the  following  method ; — ^Add  sulphuric  acid 
till  the  liquid  acquires  a  decidedly  sour  taste :  then  keep  it  for  some 
time  nearly  at  the  boiling  point.  When  cold,  add  to  it  a  little 
black  oxide  of  manganese,  which  will  turn  it  to  a  beautiful  crimson 
colour.  Filter  the  liquid,  and  add  to  it  a  solution  containing  two 
parts  of  sulphate  of  copper  and  three  parts  of  prosulphate  of  iron, 
till  the  crimson  colour  disappears.  A  copious  white  precipitate  falls^ 
composed  of  protoxide  of  copper  combined  with  sulphureted  chyazic 
acid.  Boil  the  precipitate  m  a  solution  of  potash,  which  separata 
the  acid,  and  leaves  the  oxide  of  copper.  Mix  tiie  potash  solution 
with  sulphuric  acid,  and  distil.  The  sulphureted  chyazic  acid  comes 
over  into  the  reservoir.  It  is  still  mixed  with  some  sulphuric  acidi 
from  which  it  may  be  freed  by  carbonate  of  barytes. 

The  acid  thus  obtained  is  colourless,  has  a  strong  smell,  analogous 
to  that  of  acetic  acid,  and  its  specific  gravity  is  1*022.  At  a  boiling 
temperature  it  dissolves  a  tittle  sulphur.  This  acid  consists  of  two- 
thirds  of  its  weight  of  sulphur  and  one-third  of  the  constituents  of 
prussic  acid.  The  salts  which  it  forms  have  the  following^KO- 
perties ; — 

1 
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Sulphureted  chyazate  of  potash :  a  deliquescent  salt^  soluble  in 
alcohol. 


J  mm 


— -*  of  soda :  ditto,  ciystallizes  in  rhombs. 

— —  of  lime  :^  ditto,   soluble  in  alcohol,  from 

which  it  may  be  obtained  in  needle-form  crystals. 

-< '  of  ammonia :  ditto,  not  crystallizable. 

of  magnesia :  ditto,  when  dried  has  a  mica* 


ceoQS  appearance* 

of  alumina  :  crystallizes  in  octahedra,  which 


do  not  deliquesce. 

of  barytes :  a  deliquescent  salt,  crystallizing 


in  long  slender  prisms  of  a  brilliant  white.    It  is 
composed  of 

Sulphureted  chyazic  acid 30*1 

Barytes 6D'9 

lOO'O 

-— -— •— — ^-  of  strontian :  a  deliquescent  salt,  crystal^ 
lizing  in  long  slender  prisms  in  groups  radiating 
like  zeolite. 
■  of  silver:  a  white  insoluble  powder. 

— -^— .  of  mercury :  a  white  insoluble  powder. 

of  potash  and  prussiate  of  mercury:  a  bril- 


liant  silvery  lustre }  very  soluble  in  hot,  and  little 
soluble  in  cold,  water. 

of  protoxide  of  copper :  a  white  powder,  m-* 


soluble  in  water.    Its  constituents  are, 

Sulphureted  chyazic  acid 36*855 

Protoxide  of  copper 63*145 

loo-ooa 


of  peroxide  of  copper :  a  bright  pea-green 

liquid. 

of  protoxide  of  lead  :  a  soluble  salt  in  obtuse 


rhombs. 

of  protoxide  of  iron  :  a  colourless  and  very 


soluble  salt. 

of  peroxide  of  iron :  a  beautiful  crimson 


,.  salt,  very  deliquescent. 

The  sulphureted  chyazates  of  tin,  bismuth,  manganese,  zinc, 
cobalt,  nickely  palladium,  uranium,  molybdenum,  and  chromium, 
are  very  soluble. 

4,  Fuming  Sulphuric  Add. — The  singular  qualities  of  the  fuming 
sulphuric  acid  mamifactured  at  Nordbausen,  in  Germany,  from 
green  vitriol,  have  tlong  attracted  the  attention  of  chemists,  and 
various  solutions  of  the  anomalies  which  it  presents  have  been 
given.  Fourcroy's  explunation  of  it,  by  affirming  that  it  is  a  uvvt- 
ture  of  sulphuric  a^nd  sulphurous  acids^  has  been  pie,\X^  ^ew^t^^ 
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HcceM  to  I  yet  it  apfiears  that  it  it  not  the  tnie  one.     Mr.  Vogel^ 
apothecary  at  Bayreuth.  has  lately  published  a  very  elaborate  set  of 
experiments  on  this  acid,  wbioh^  as  far  bs  th«y  go,  appear  deciHTe. 
The  following  atie  the  facts  which  he  has  established  hy  bis  experi- 
meots :  Fuming  sulphuric  acid  contains  no  sulphurous  ac*id  ;  nor 
can  it  tje  formed  by  uniting  these  two  adds  togetl>er,  nor  by  ^is- 
tniiiig  a  JBiixture  of  sulphur  and  sulphuric  acid.     Fuming  sulpJittric 
acid  attracts  no  oxygen,   nor  does  it  produce  any  alteration  on 
AtnfH>tfpheric^t  air.     When  mixed  with  water,  it  is  converted  into 
common  sulphuric  acid.     When  combined  with  bases,  it  forms 
totnmoh  sulphates.    It   dissolves  some  sulphur^    and  acquires  a 
brown,  green,   or  blue  colour,    according  to    the  proportion  of 
sulphur  which  it  holds  in  solution.     It  combines,  likewise,  with 
phosphorus.    Vogel  considers  it  as  common  sulphuric  acid  united 
with  some  imponderable  substance,  and  brought  by  its  means  <o  a 
more  powerful  acid  slate.    The  direct  consequence  from  his  experi- 
ments seesM  to  be,  that  it  is  sulphuric  acid  free  from  water.  Tnere 
is,  however,  a  fact  stated  by  Dobereiner,  in  a  very  long  dissertation 
which  lie  h^  published  on  the  action  of  the  diilerent  kinds  of  sul- 
j^hurtc  acfd  on  mtrie  acid,  which,  if  accurate,  would  require  an 
explanation.     He  says  that  when  a  mixture  of  fuming  sulphuric 
acid  and  nitric  acid  is  heated,  the  nitric  acid  is  decomposed  into 
nitrous  gas  and  oxygen  gas,  but  no  such  change  is  produced  by 
heating  a  mixture  of  common  sulphuric  acid  and  nitric  acid.    I  do 
^t  perceive  Very  clearly  how  this  fact  was  ascertained.    Supposing 
nitrous  gas  and  oxygen  gas  to  be  evolved  together  out  of  the  liquid^ 
they  could  not  be  collected,  ft>r  they  would  instantly  combine,  and 
form  liitroiis  acid ;  but  supposing  the  feet  correct,  I  can  conceive 
it  to  be  owiBg  to  this  circumstance.     The  fuming  sulphuric  acid 
deprives  tte  nitric  aqid  of  the  whole  of  its  water.     Now  in  this 
state  it  is  probably  much  more  cosily  decomposed  than  when  it 
contains  w«ter.     Common  sulphuric  acid  will   not  produce  this 
effect  so  completely,  because  it  is  already  combined  with  an  atoni 
ctf  NVater. 

5..  Prussic  Acid. — Mr.  Bergeman,  apothecary  in  Berlin,  disco- 
vered, in  Iftil,  that  the  baric  of  the  prunus  padus  contained  t 
notable  quantity  of  prussic  acid.  Water  distilled  from  this  bark 
proved  fatal  to  animals  when  taken  internally. 

(j.  Acetic  Acid, — The  following  very  extraordinary  experiment 
i^as  malie  by  Njisse,  one  of  the  members  of  the  Imperial  Academy 
of  St.  Petershuri^,  and  is  related  by  him  in  a  letter  to  Professor 
^ohn.  Take  ii  glass  vessel  and  fill  it  with  a  mixture  of  equal  bulks 
of  cathoniti  acid  gas  and  common  aii*,  and  put  into  it  a  little  water 
so  as  Ivirdly  to  cover  the  bottom  of  the  vessel.  Stop  it  up,  and  lay 
it  aside  for  ^ome  months,  shaking  it  occasionally.  Then  open  it, 
and  leave  it  fpr  some  weeks  with  the  mouth  slightly  covered.  Acetic 
acid  will  be  perceived  formed  in  it,  both  by  the  taste  and  airielK 
Nass'e  obtained  his  carbonic  acid  by  the  action  of  dilute  sulphuric 
aci'^  on  Carrara  marble.  Here  is  the  formation  of  acetic  acid  without 
the  presence  of  any  animal  or  vegetable  substance:  nothing  else 
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than  cttAxmio  aoid,  rammon  airy  and  ¥n^et.  Tb/9  9^if&[im^ia^ 
would .  deserve  a  oar efiil  repedtiocv  If  oonr^Qt^  JtiQw  much  Ijgbf 
would  it  not  throw  on  the  nature  of  acetic  acid  ? 

i^  ArsenUms  Acid. — ^Various  and  discordant  statements  have  been 
published  respecting  the  soiabiiity  of  white  arsenic  in  water.  The 
result  of  Klaproth*sf  trials  was  lately  published  in  the  Armals  of 
Philosophy.  Since  that  time  a  still  more  clabomte  set  of  experi- 
ments on  the  same  subject  hasbeen  pabKshedby^BuctioIz.  His 
results  agree  mpre  nearly  with  those  of  Klaproth  than  with  any 
other ;  tliough  tliere  are  several  ai^omalies  in  his  experiments  which 
are  sufficiently  puzzling.  1  bave  long  been  of  ^nion  ihat  the 
white  oxide  edf  ai;senic  exists  in  two  states ;  namely^  in  the  state  of 
pure  oxide,  find,  in  the,  state  of  hydrate  of  arsenic.  When  first 
preijared,  it  is  transpHrent  and  colourless,  lite  glass ;  -but  it  gra- 
diially  becooKs  white  and  opake,  and  puts  on  the  appearance  pf 
enamel.  The  glass  I  conceive  to  he  the  pure  oxide  of  arsenic  ;  the 
enamel,  to  be  a  hydrate.  Now  if  this  opinion  be  well  founded,  we 
ii^ay  expect.tp  find  a  ditference  in. the  solubility  of  white  arsenic  in 
these  two  states.  I  think  it  probable  that  severafl  of  tl^-anont^lies 
are  owing  to  chemists  not  having  hitherto  attended  toilbis  (fi&renee 
ei  state. 


..»-    ,    !■ 
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_  .  Tnis  4s  always  one  of  the  most  prolific  departments  of  chemistry, 
on  account  of  th^  great  number  of  salts,  and  the  importance  of 
beinjg  acquainted  with  ttieir  properties ;  but  this  historical  sketch 
has  already  swelled  ao. much,  that  I  shall  omit  all  the  salts  treated 
of  in  the  A^fnals  (if  Philosophy  dutiQg xhc l^iye^T*  , 

1.  Calomel.^^Mt..JeweVa  improvement  in  the  manufacture  of 
oalomel,  by  isaking  it  pass  in  the  state  of  vapour  into  water,  is 
known,  I  presume,  to  most  of  my  readers ;  having  been  made 
known  to  the  public  by  Mr.  Luke  Howard,  in  whose  manufactory 
k  took  place,  about  four  years  ago. 

2.  Oxalates. — Vogel,  of  Bayreuth,  has  publi4)«d  two  very  ^hdist 
nte,  and  I  conceive  very  accurate,  sets  of  experiments  on  the 
anafysis  of  several  of  the  oxalates.  I  cannot  attempt  in  this  place 
to  do  more  than  gtve  a  bare  table  of  his  results.  What  makes  these 
experiments  more  valuable,  is  their  agreement  with  the  views  of 
Berzelius  respecting  the  composition  of  salts ;  though  when  Vogel 
made  h&  experiment^  (at  least  the  $e.t  of  them  fijrst  publi3hed,)  i^ 
does  ^ot  appear  that  he  was  acquainted  with  Berzelius'  opinions  on 
the  subject. 

A  hundred  parts  of  oxalic  acid  require  for  saturation  a  quantity 
of  base  which  contains  21*2  parts  of  oxygen  ;  or  in  other  words,  in 
the  neutral  oxalates,  tlie  acid  contains  three  times  as.  much  oxygen 
as  the  base,  . ». .    < 

When  binoxalate  pf  potash  is  poured  upon  carbonate  of  copper, 
a  scdtttion  takes  place,  and  two  salts  are  formed,  distinguished  from 
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each  other  by  their  crystalline  shape;  the  one  crystallizing  in 
needles,  the  other  in  tables.  The  constituents  of  the  first  of  th^ 
salts  are^ 

Peroxide  of  copper  • •  •  •  • .  20*50 

Potash 25-04 

Oxalic  acid    36*46 

Water   ^ 18-00 


100-00 
The  constituents  of  the  second  are. 

Peroxide  of  copper \  22*5 

Potash 27*0 

Oxalic  acid •.••••••  40*5 

Water 10*0 


100-0 


Thus  they  differ  in  their  water  of  crystallization;  the  one  con- 
tuning  douole  the  quantity  of  the  other. 

SAcid 49-5 . .  • .  56-25 
Lime 38-5 , . . .  43*76 
Water 12-0 

100-00 

100-0 

SAcid 43-06 . . .  •  43 
Potash  56*77  ....  57 
Water O-ljr        

100 

100-00    . 

CAcid   55-93 64-02 

Binoxalate  of  potash  v i  Potash 31-44 . .  • «  35*98 

CWater 12-63....— —♦ 

100-00 

100*00 

r  Acid 46*48 

Osalateof«Hla.and-copper...  J  p^ride'^f'c^pi;;:::::  M-W 

1, Water    ll*O0 

100*00 

D,y  oxalate  of  soda -.  ..{t^jj ::::::.::::::::;:  S-'S 

100*00 
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fAcid 47-5 

Foliated  oxalate  of  ammonia*  J  Ammonia 10*5 

and-coppar   i  Peroxide  of  cof^per  •  • . .  25*0 

V.  Water • 17*0 

lOOH)^ 

f  Add 36*00 

Effloresced  oxalate  of  ammo-  )  Ammonia 16*29 

nia-and-pcopper f  Peroxide  of  cppper  « . .  39*00 

V.  Water 8*71 

100*00 

f  Acid 43*00 

Pulverulent  oxalate  of  ammo- J  Ammonia 9*7^ 

aia-aod-eopper  •  • .  • i  Peroxide  of  cc^per  •  •  •  45*58 

tWater 170 

100*00 

/  fAcid 72*15  ....  36*075 

Sulphate  of  potash- J  Potash 42*85  ....  21*425 

and-copper J  Peroxide  of  copper  • . .  36-00  ....  18*000 

V Water  ...» 49*00  ....  24*500 

200*00  100*000 

3.  Chramaies. — Dr.  John  has  published  a  paper  on  the  duo- 
mates,  in  which  he  describes  the  properties  of  twelve  cfaiomales 
hitherto  unknown,  or  nearly  so.  As  this  paper  is  short,  and  caniiot 
well  be  abridged,  I  have  inserted  a  translation  of  it  in  the  last 
i)umber  of  the  Annals  of  Philosophy^  to  which  I  refer  the  reader, 

4.  Sal-ammoniac. — Before  concluding  this  department^  I  may 
take  the  opportunity  of  mentioning  that  Mr.  Trimmer  informs  me 
that  the  sand  employed  for  mixing  with  the  clay  by  the  Londoa 
hrick-makers  is  brought  from  below  Woolwich.  It  probably,  there- 
fore, contains  some  common  salt,  derived  from  the  sea  water  with 
which  it  is  washed.  This  may  be  the  source  of  the  muriatic  add 
which  goes  to  the  formation  of  the  sal-ammoniac  that  sublimes 
during  the  burning  of  the  bricks ;  but  if  this  be  the  case.  Nature 
employs  during  this  process  some  method  of  decomposing  common 
salt  at  present  unknown  to  manufacturers ;  but  which  it  might  be 
Well  worth  their  while  to  endeavour  to  trace  experimentally,  unless 
We  suppose  the  whole  acid  to  come  from  the  muriate  of  magnesia. 

VIII.  Composition  of  Alcohol  and  Ether. 
M.  de  Saussure  has  given  us  a  new,  and  seemingly  very  accurate^ 
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analysis  of  alcohol  and  sulphuric  ether.  The  constituents  of  alcohol 
are  as  follows : — 

Carbm 51*9S 

Oxygen 34*32 

Hydrogen : '1370 

100-00 
This  result  seems  to  ^w  tbi^t  ali^obol  is  qompopej  of 

Atoms* 

Oxygen  •..•.•...• 1 

Carbon ,  2 

Hydrogen S 

An  atom  of  it,  according  to  tKis  statement,  -vmAi  weigh  2*899. 
This  composition  is  very  simple,  considering  that  the  number  of 
constituents  of  alcohol  amounts  to  three. 

The  constituents  of  sulphuric  ether  are, 

Carbon , 67'98 

Oxygen 17'62 

Hydrogen 14'40 

100-00 
This  result  seems  to  show  that  sulphuric  ether  is  composed  of 

Oxygen 1 

'Carbon 5 

Hydrogen 6 

So  that,  if  the  analysis  of  Saussure  be  correct,  sulphuric  ^cf 
contains  twice  as  many  atoms  in  its  composition  as  alcohol!  The 
weight  of  an  integrant  particle  of  it,  according  to  this  statcmeirt; 
would  be  5-547. 

IX.  Analysis  of  fVaters. 

Bouillon-Lagrange  and  Vogel  have  publiaiiied  an  elaboiati 
analysis  of  the  sea- water  that  washes  the  different  coasts  of  Fraact 
The  following  (able  exhibits  the  results  of  their  ajMlysts 
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Berzelius  has  published  an  analysis  of  a  very  complicated  miDeral 
water  in  Stoddiolin.  lu  constiluenta  per  Swedish  kanoe  are  as 
follows : — 

'  Graiiu. 

Muriate  of  soda   Sl^- 

Nitrate  of  jpotash 18 

Sulphate  of  potash -f 

Nitrate  of  lime 24 

Nitrate  of  magnesia  4^ 

Carbonate  of  lime 15 

Sulphuric  acid 7 

Carbonate  of  magnesia -f-j- 

Carbonate  of  iron • '  ^ 

Silica I 

Extractive  matter  and  loss '.,      -f 

According  to  the  analysis  of  Mr.  Funke,  apothecary  at  Linz,  on 
the  Rhine,  the  mineral  water  of  Tonnesteis,  on  the  Rhine,  contains 
.  the  following  constituents  in  five  pounds  weight  of  it  ;— 

Carbonate  of  iron ^ 

Carbonate  of  lime 45 

Carbonate  of  soda SGj- 

Muriate  of  soda   4^ 

Sulphate  of  soda 4 

Five  pounds  weight  of  the  mineral  water  of  Heilbninn  containS| 
according  to  the  same  analyst, 
Vot.  V.  N»  I.  C 
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CSrainfft 

CSnbonate of  wcAbl 54 

So^ihate  of  soda 6^ 

Mariaie  of  soda •••  24 

Carbonate  of  lime  .^ « •  55-|- 

Carbonate  of  magnesia  •  •  •  • 2 

Caibonate  of  iron 1 

148 

The  same  chemist  obtained  the  following  substances  from  fire 
pounds  of  the  mineral  water  of  Obermenning  :«-*- 

Onin. 

Carbonate  of  soda 4 

Muriate  of  soda   • 3|> 

Sulphate  of  soda  .••••.. 4 

Carbonate  of  lime   ••••••  10 

Carbonate  of  iron    4 

2&i. 

Finally^  the  mineral  water  of  Heppingen  gave  the  same  chemist 
the  following  ingredients.  He  operated^  as  before^  upon  five  pounds 
of  the  water  ;— 

Grains. 

Carbonate  of  iron,  could  not  be  weighed. 

Carbonate  of  lime « $^ 

Carbonate  of  soda SI 

Carbonate  of  magnesia ^  ^  • . « . .  12 

Sulphate  of  soda  ^. ««  ••  ^« •  104^ 

Muriate  of  soda  15 

.    "75" 

X.  Vegeiahle  Sidfsianees. 

The  field  of  vegetable  chemistry  is  so  vest,  and  still  so  imper- 
fectly explored,  that  it  is  always  a  very  prolific  department.  I  must 
at  present  confine  myself  within  as^  narrow  limits  as  possible,  and 
avoid  indulging  reflections  even  when  they  obtrude  themselves 
upon  me. 

1.  Thibet  Caoutchouc. — ^This  is  a  reddish  elastic  substance,  which 
is  used  as  beads  in  the  Mediterranean,  t  have  seen  strings  of  beads 
repeatedly  brought  to  this  country  from  Malta,  and  once  made  a 
few  trials  on  one  of  these  beads,  sufficient  to  show  that  it  was  a 
vegetable  substance,  and  that  it  had  some>esemblance  to  the  oils  in 
its  chemical  properties.  It  has  been  particularly  examined  t^  John 
and  Bucholz.  Neither  alcohol,  etlier,  ner  oils,  dissolve  it  com- 
pletely^ though  they  produce  some  efiect  on  it.   Potash  ley  dissolves 
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it,  and  an  acid  separates  it  from  the  solution  in  tlte  state  of  an  oih 
It  diasolvesr  in  sulphuric  and  nitric  acids.  When  heated^  it  does 
not  melt ;  but  it  soon  loses  its  red  colour  ;  it  seems  to  me  to  be 
very  analogous  to  linseed  oil  boiled  to  dryness*  Nothing  is  known 
respecting  its  natural  history.  It  is  pobably  a  natural  production. 
It  is  said  to  be  much  employed  in  Thibet.  Whether  what  is  used 
in  the  Mediterranean  comes  from  Thibet  I  do  not  know. 

2.  Cajeput  Oi/.-^Tbis  oil  has  lately  acquired  considerable  cele- 
brity in  some  parts  of  England,  as  a  most  effectual  remedy  for 
rheumatism  when  aiq>lied  externally  to  the  diseased  part  by  friction. 
It  was  first  made  known  in  Europe  by  the  Dutch.  According  to 
Murray,  it  was  first  brought  to  Holland  about  the  beginning  of  the 
eighteenth  ^^ntury.  In  1719  it  made  an  article  in  the  Materia 
Medica  in  some  of  the  German  Pharmacopoeas.  It  is  doubtless  an 
essential  oil.  Dr.  Roxburgh  has  lately  laid  a  very  accurate  account 
of  the  tree  which  yields  this  oil  before  the  Linnsean  Society.  He 
cultivated  these  trees  at  Calcutta  for  about  ten  years }  so  that  the 
doubts  still  remaining  respecting  the  nature  of  the  plant  from  which 
this  oil  comes  may  be  considered  as  removed. 

3.  Sugar  from  Starch. — Kirchhoflfs  discovery  of  the  method  of 
converting  starch  into  sugar  was  no  sooner  known  in  Germany  than 
it  occasioned  a  great  many  publications  on  tlie  subject,  and  nume- 
rous attempts  to  improve  the  process,  and  render  this  new  sugar  a 
substitute  for  common  sugar.  These  attempts  were  natural  at  a 
time  when  the  mistaken  policy  of  Bonaparte  had  shut  out  Europe 
from  all  access  to  foreign  countries,  and  precluded  the  supply  of 
common  sugar,  except  at  at)  enormous  price.  I  cannot  find,  how- 
ever, that  any  of  these  attempts  were  attended  with  success  f  or 
that  much  additional  chemical  information  was  even  added  to 
KirchhofiTs  original  discovery.  This  discovery  was  owing  to  an 
accident.  In  consequence  of  tlie  war  between  Great  Britain  and 
Russia,  the  Russions  found  it  difficult  to  procure  gum.  Kirchhoff 's 
object  was  to  render  starch  a  substitute  tor  gum*  He  thought  that 
he  would  improve  it  by  boiling  it  io  wefik  sulphuric  acid.  He 
gradually  lengUiened  the  boiling  proceiss,  in  expectation  of  render- 
ing the  starch  more  completely  gum.  The  result  was,  that  it 
acquired  a  sweet  tast^^  and  the  properties  of  sugar.  Schrader  hms 
ehown  that  by  increasing  the  quantity  of  sulphuric  acid  the  length 
of  time  necessary  for  baling  may  be  shortened.  Thus  fire  or  sbc 
parts  of  sulphuric  acid  to  100  parts  of  starch  require  only  six  or 
eight  hours  boiling*  Nasse  found  that  nitric  acid  and  muriatic  acid 
produce  this  change  oh  starch  as  well  as  sulphuric  acid.  Starch 
su^r  is  not  so  sweet*  as  common  sugar ;  but  I  have  seen  it  as  white, 
and  very  like  common  loaf  sugar  in  appearance. 

4.  Sap  of  iliQ  Acer  Campestre. — In  the  year  1811  Professor 
Scherer,  of  Vienna,  examined  the  sap  of  the  acer  campestre,  ^t 
eommbn  maple,  with  a  vicw^  I  presume,  to  the  sugar  which  might 
be  extracted  from  it.     This  sap,  when  in  small  quantities,  was 

c  2 
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colourless,  like  water :  but  when  collected  in  greater  abundance,  k 
was  imperfectly  transparent,  and  bad  a  milky  appearance.  It  had 
a  sweet  taste,  and  its  specific  gravity  varied.  It  contained  an 
albuminous  substance,  which  was  precipitated  in  flocks  by  heating 
the  liquid.  There  was  likewise  another  substance  which  precipitated 
in  flocks,  that  seemed  to  be  different  from  the  albumen ;  but  the 
most  remarkable  constituent  was  a  salt,  which  crystallized  some- 
times in  small  prisms,  sometimes  in  plates.  It  was  white,  trans- 
lucent, and  had  little  lustre.  1000  parts  of  cold  water  dissolved 
nine  parts  of  this  salt;  1000  parts  of  boiling  water  dissolved  17 
parts.  Thb  salt  was  composed  of  lime  and  a  peculiar  vegetable 
acid,  bearing  some  resemblance  to  the  moroxylic  acid  of  Klaproth. 
Scherer  calls  it  maple  acid.  We  might  dbtinguish  it,  if  it  be  a 
peculiar  acid,  by  the  name  of  aceric  acid ;  for  Scherer*s  name, 
feldahom  acid^  cannot  with  propriety  be  adopted  into  other  lan- 
guages. 

5.  Conium  Mactdatum* — Schrader  has  subjected  amium  macui^ 
latuTtif  common  hemlock,  to  a  chemical  analysis.  The  following 
are  the  ingredients  which  he  obtained  from  a  thousand  grains  in 
weight  of  the  plant : — 

Extractive 27*3 

Gummy  extract 35*2 

Resm   1*5 

Albumen »  3*1 

Green  fecula   8 

He  obtained  also  the  following  salts  from  the  same  quantity  of 
the  plant : — 

Phosphate  of  lime 46 

Phosphate  of  magnesia 30*1 

Carl)onate  of  lime i . .  27*4 

Carbonate  of  magnesia   20*2 

Carbonate  of  potash 115*0 

Sulphate  of  potash 10*8 

Muriate  of  potash 4*2 

6.  Brassica  Oleracea  Vtridis. — ^To  Schrader  we  are  indebted 
likewise  for  a  chemical  analysb  of  ^he  brassica  oleracea  viridis^  a 
variety  of  the  sea  cabbage.  From  1000  parts  of  this  plant  he 
obtained  the  following  substances  : — 

Extractive 23*4 

Gummy  extract 28*9 

Resin 0*5 

Albumen 2*9 

Green  fecula ••,.••     6*3 

The  salts  which  1000  parts  of  this  plant  yielded  were  the  fol- 
lowing :— 
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Phosphate  of  lime 7^*4 

Phosphate  of  magnesia 8*2 

Carbonate  of  lime 40*1 

Carbonate  of  magnesia  ......  35*6 

Carbonate  of  potash    ]  07'0 

Sulphate  of  potash fS*2 

Muriate  of  potash   15*2 

7.  Gums. — Dr.  John  has  published  the  result  of  his  experiments 
on  some  varieties  of  gum  which  exude  spontaneously  from  different 
trees  in  Germany. 

a.  Plum^gum. — ^The  variety  of  plum  known  by  the  name  of 
Myrobala^  which  is  yellow  and  round,  when  pricked  by  insects  or 
ehopped,  gives  out  a  white  clear  sap,  which  gradually  hardens  into 
gum.     The  constituents  of  this  gum  are. 

Gum  arable ]  2*5 

Cerasin 87*5 

100*0 

By  cerasin  DrrJohn  means  a  soft  gelatinous  matter  which 
remains  undissolved  when  the  gum  is  treated  with  water.  It  is 
equally  insoluble  in  alcohol;  but  water  acidulated  with  sulphuric 
acid  dissolves  it  in  a  boiling  temperature.  This  substance  has  been 
observed  by  Vauquelin,  and  by  other  chemists.  It  exists  in  the 
cherry-tree  gum  of  this  country. 

b.  Gum  from  the  Stem  of  the  Prunus  Avium. — Its  constituents, 
according  to  John,  are, 

Cerasin   • 80 

Gum 20 

100 

Besides  some  traces  of  lime  and  potash  in  combination  with  an 
acid.  N 

c.  Sweet  Cherry-Tree  Gum. — ^Its  constituents  are  as  follows  :— 

Gum 97 

Phosphate  of  lime ^ 

Lime  combined  with  a  vegetable  acid   . .  >     3 
Potash  combined  with  a  vegetable  acid  •  .J 

100 

I  do  not  exactly  know  what  Dr.  John  means  by  the  sweet  cherry. 
The  sweetest  cherry  which  I  know  is  the  small  black  cherry^  which 
grows  wild  abundantly  in  some  p^rts  of  Scotland,  and  in  that 
country  is  called  geen.  The  gum  from  this  tree  I  have  examined, 
and  know  that  it  contains  a  portion  of  Dr.  John's  cerasin.  His 
sweet  cherry,  therefore,  probably  is  the  fruit  of  another  tree. 

8.  S^arcA.— Some  years  ago  Bouillon  Lagrange  made  the  obser- 
vation that  when  starch  is  roasted  it  acquires  the  property  of  dissolving 
in  cold  water.  Professor  Dobereiner,  of  Jena,  has  published  a  set  of 
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experiments  on  this  subject.  I  perused  them  with  pleasure^  because 
I  found  them  very  similar  to  a  set  of  expmments  which  I  made 
myself  on  the  sanre  subject  ten  years  ago,  part  of  which  were 
published  in  Nicholson's  Journal,  and  part  in  a  Report  on  Malting, 
Brewing,  and  Distilling,  printed  by  order  of  the  House  of  Com- 
mons ;  but  as  this' Report  can  scarcely  be  said  to  be  published,  as  it 
was  never  on  sale,  the  facts  contained  in  it  have  never  become 
generally  known.  , « 

Doberdner  found  that  when  starch  was  roasted  till  its  eofeut 
became  grey,  it  was  only  partially  soluble  in  cold  water,  and  tho 
solution  was  nearly  colourless;  but  when  roasted  till  it  became 
yellow,  it  dissolved  completely  in  cold  water,  and  the  solulioii  was 
dark  coloured.  Both  these  solutions  exhibited  the  same  properties 
when  examined  t)y  re-agents.  .  • 

They  wer.e  precipitated  by  alcohol.  Infusion  of  nutgalls  pro* 
duced  a  copious  precipitate,  which  was  readily  dbsolved  on  heating 
the  h'quid,  and  appeared  again  when  the  liquid  cooled.  Barytes 
water  likewise  occasioned  a  precipitate,  which  ^as  completely 
soluble  in  acetic  acid.  It  was  precipitated  also  by  nitrate  of  mer- 
cury ;  but  not  by  silicated  potash,  permuriate  of  iron,  nitrate  of 
silver,  or  corrosive  sublimate ;  nor  oy  nitrate  of  lead,  hydro-sul- 
phuret  of  potash,  or  alum.  It  slowly  decomposes  nitric  acid. 
When  treated  with  very  dilute  sulphuric  acid^  it  is  not  converted 
into  sugar.    It  does  not  readily  ferment. 

Dobereiner  likewise  made  observations  on  the  quantity  of  starch 
slill  to  be  found  in  beer ;  on  the  difference  between  the  starch  of 
raw  grain  and  of  malt.  I  have  not  room  here  to  state  the  parti- 
culars ;  but  know  from  previous  experience  that  the  facts  which  he 
states  are  tolerably  accurate. 

9.  Cucumber. — Dr.  John  has  subjected  the  cucuniber  to  a  che- 
mical analysis.  The  following  were  the  constituents  which  be  pro- 
purpd  from  600  grains  of  it  :— 

Water , 582'80 

Matter  similar  to  the  fungin  of  mushrooma. .     3*20 

Albumen O^SO 

Resin   ...•..•••     0'25 

Extractive  with  a  sweet  substance  .  c 9'95 

Gluten 

Phosphate  of  lime 

Phosphate  of  potash 

Phosphoric  acid •  • , 

A  salt  with  base  of  ammonia  ♦  • ^      3*00 

Malic  acid  united  to  a  base 

Sulphate  of  potash . . . . , 

jMuriate  of  potash 

IPhosphate  of  iron 

Arpm$  ..•«.,•  9 ,  ...,;•• , 

600-00 
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COO  puts  «f  th^  huflk  qS  liie  cucnlnber  contaio  M  parts  of  dry 
matter;  th«  Qoo3liluen|»  of  which  b^ar  a  resemblance  to  those  of 
the  imeriof  part. 

.  ICL  Poial^^t-TrLaQf^dw  has  made  comparative  experiments  oa 
four  different  varieties  of  potatoe ;  namely,  the  Peruvian  potatoe 
brought  fix)m  America  by  Humboldt^  and  planted  in  Germany ; 
the  English  potatoe;  the  oluon  potatoe;*  and  the  Voichtland 
potatoe.  The  following  were  the  proportions  of  the  different  con- 
sUtuenta  yielded  by  100  lbs.  of  the  respective  sorts  of  potatoe. 

1.  Peruvian  Potatoe. 

Starch 15  0 

Fibrous  matter  •  •  • 5  8 

Albumen  .  /. i  28 

Extractive 1  28 

Water  .  • 7^  0 


m^^i^mm^^ 


100  Q 
2.  English  Pmioe. 

Ibib  oaw   dr.  gr. 

Starch 12  110    1  f 

Fibrous  matter  ••.••«.•*•.•••    6  26    i  4i 

Albumen 1     1.1  j^ 

Extractive , 1  22    2  4 

Water , 77  16     1  48 


mt^m-r^  mm  i  i^^i^^— »i 


100    0  0    9 
3«  Onion  Potatoe. 

lbs.  oz^  dn  ^r. 

Starch 18  24  0    O 

Fibrous  matter 8  12  0    0 

Albumen 0  28  0    0 

Extractive ,•••»«*     1  ^1  1    2 

Water .....70  10  2  58 


I  •■■  «"i 


100     0  0  0 
4.  ybichiland  Potatoe. 

Ibi.  oz.  dr.  gr. 

Starch 15  13  1  2 

Fibrous  matter 7    ^  0  0 

Albumen 1     8  0  0 

Extractive 1  80  2  4 

Water • 74    8  0  54 


m^ 


100     0     0    0 

«  I  do  not  know  the  variety  which  it  known  in  Genmuiy  by  the  mune  of 
Zwiebei  EartoJfel^T. 
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It*  is  not  easy  to  say  what  kind  is  meant  by  the  name  of  English 
potatoe.  There  are  many  varieties  in  England,  difierbg  very  much 
in  their  properties.  In  general  the  potatoes  raised  in  the  nofthof 
England  are  better  than  those  raised  in  the  south  3  though  to  this 
role  there  may  be  exceptions. 

XI.  Animal  Substances.  * 

Dr.  pordon's  experiments  showing  the  evolution  of  heat  during 
the  coagulation  of  the  blood  {Annals  of  Philosophy  ^  iv.  139,)  con- 
stitute a  pleasing  fact,  because  they  confirm  the  general  law  of  the 
evolution  of  heat  when  bodies  change  from  a  liquid  to  a  solid  form* 
Dr.  Front's  farther  experiments  on  the  quantity  of  carbonic  add 
evolved  by  respiration  at  different  times  of  the  day,  and  as  affected 
by  various  circumstances,  and  the  confirmation  they  have  received 
from  the  recent  experiments  of  Dr.  Fife,  are  deserving  of  the 
0ttention  of  physiologists,  and  are  well  calculated  to  throw  addi<!- 
tional  light  on  this  still  mysterious  function,  so  essential  to  life,  that 
it  cannot  be  interrupted ;  yet,  as  far  as  we  can  find,  serving  merely 
to  remove  a  little  carbon  from  the  blood. 

1  •  Air  in  the  Swimming  Bladders  of  Fishes. — All  chemical 
readers  are  acquainted  with  Biot's  experiments  tp  determine  the 
composition  of  the  air  in  the  swimming  bladders  of  fishes,  published 
in  the  Memoirs  d'Arcueil,  and  with  the  unexpected  result  that  the 
proportion  of  oxygen  in  these  bladders  increases  with  the  depth  at 
which  the  fish  live.  jSince  the  publication  of  that  paper  an  elabo- 
rate set  of  experiments  on  the  same  subject  has  been  published  by 
Configliachi,  an  Italian  Professor.  He  has  confirmed  and  extended 
the  facts  ascertained  by  his  predecessors.  One  of  the  most  curious 
parts  of  his  paper  is  a  table  of  the  proportion  of  oxygen  gas  found 
by  him  in  sea-water  of  different  depths.  The  following  is  a  copy 
pf  that  table  i-^  '  '      ■ 

DepUi  io  Metres.  Proportion  of  Oxygen^ 

50 28-7 

100 28-8 

150 28-5 

200 27-9 

250 28-4 

300 i  28-7 

350 29-0 

400 28-5 

450 27-8 

500 28-1 

550 28-4 

600 28-3 

650 28-3 

700 28-2 

i?.  Urinc-rrProfe^sox  Wurzer  has  published  a  set  of  experiments 
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on  a  remarkabk  urine  emitted  by  a  man  of  the  age  of  33.  He 
had  been  afBicted  with  a  gonorrhoea  virulenta  ever  since  the  age  of 
24.  In  consequence  of  cold,  to  which  he  had  been  expoeed,  his 
breasts  swelled,  and  a  few  days  after  he  passed  the  remarkable  urine 
which  drew  the  attention  of  Professor  Wurzer.  It  was  milk-whit^ 
and  contained  in  it  a  notable  quantity  of  a  matter  which  possessed 
exactly  the  properties  of  ctdrd. 

3.  Magnesia  in  Human  Bones. — Fourcroy  and  Vauquelin  first 
discovered  the  presence  of  magnesia  in  the  bones  of  inferior 
animals ;  but  they  could  detect  none  in  human  bones.  For  this 
they  assigned  a  physiological  reason.  In  man  the  magnesia  is 
carried  off  in  the  urine ;  but  this  is  not  the  case  in  the  inferior 
animals.  Hence  it  appears  in  the  bones  of  the  latter,  but  not  of 
4fe  former.  Berzelius  repeated  the  experiments  of  Fourcroy  and 
Vauquelin,  and  could  not  by  their  method  detect  any  magnesia  ia 
human  bones  ;  but  he  gives  another  process,  by  which  be  assures 
us  he  detected  it.  Professor  Hildebrandt,  of  Erlangen,  has  lately 
resumed  this  subject,  and  repeated  the  experiments  of  Fourcroy  and 
Vauquelin.  Like  them,  he  could  detect  no  magnesia  in  human 
bones^  and  therefore  concludes  that  Berzelius  was  mistaken.  Now 
I  must  acknowledge  that  this  mode  of  proceeding  appears  veij 
extraordinary.  To  repeat  a  process,  which^  Berzelius  lilmself 
admits,  does  not  yield  any  magnesia,  and  then  to  conclude  that 
Berzelius  is  mistaken  because  the  experiment  turns  out  just  as  he 
foretold  it  would.  To  refute  Berzelius*  conclusion,  it  would  be 
necessary  to  repeat  the  experiment  as  he  describes  it,  or  to  show 
experimentally  that  the  experiment  is  incapable  of  repetition. 

4.  Urinary  Calculus  of  a  Horse, — ^A  urinary  calculus  of  a  horse 
analysed  by  Professor  Wurzer  was  found  to  contain  the  following 
constituents : — 

Carbonate  of  lime 66 

Phosphate  of  lime    20*05 

Carbonate  of  magnesia 4*06 

Red  oxide  of  iron 0*005 

Animal  matter 9*885 

100*000 

5.  Milk. — In  1813  C.  F.  Schwarz  published  an  inaugural  disser- 
tation at  Kiel  on  the  analysis  of  milk.  From  1000  parts  of  cow't 
milk  he  obtained  the  following  substances  :— 

Phosphate  of'Kme 1*805 

Phosphate  of  magnesia  ••••..  0*170 

Phosphate  of  iron 0*032 

Phosphate  of  soda • . . . .  0*225 

Muriate  of  potash 1*350 

Lactate  of  soda . . . .' 0*1 15 


3*697 
JDOO  parts  of  human  milk  contain, 
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l^hosphate  of  lime 2*500 

Phosphate  of  magnesia  ,.•.<•  0*500 

Phosphate  of  ison 0*007 

Phosphate  of  soda 0*400 

Muriate  of  potash 0*700 

Lactate  of  sod».  • 0*300 

4*407 

Such  is  as  concise  «  sketch  as  I  have  been  able  ^o  draw  up  of  the 
improvements  which  chemistry  has  undei*gone  of  late  years^  chiefly 
in  those  countries  with  which  we  have  had  the  least  intercourse.  I 
have  omitted  some  important  Acts  altogether^  because  I  intend  to 
insert  translations  of  the  papers  containing  them  in  the  succeediiK 
numbers  of  the  Atmals  of  Flnlosophy^  as  speedily  as  I  can  fina 
room  for  tbem» 

IL  MiNBBAIXIGT. 

This  branch  of  science  is  divided  into  two  parts  i  namely, 
Oryctognosy  and  Geogno^.  It  Will  be  convenient  to  take  eadi 
separately. 

L  Oryctognosy. 

Under  this  head  I  include  the  description  and  analysis  of 
minerals. 

-  1.  Native  Carlonate  of  Magnesia. — The  carbonate  of  magnesia 
from  India,  of  which  I  gave  an  account  in  the  Annals  of  Plub^ 
sophy,  iv.  155,  deserves  to  be  mentioned,  because  it  agrees  nearly 
in  its  composition  with  the  conite  of  the  Germans,  though  it  diflfeii 
from  it  in  its  external  characters.    It  is  composed  of 

Carbonate  of  magnesia J2 

Carbonate  of  lime • .  S28 

100 

This  does  not  diffisr  much  from  a  compound  of  two  integrant  par* 
tides  of  carbonate  of  magnesia  and  one  integrant  particle  of  car*. 
bonate  of  lime. 

2.  The  mineral  called  hauyne  is  hitherto  scarcely  known  in 
Britain.  It  is  an  inhabitant  of  volcanic  rocks ;  and  has  hitherto 
been  found  only  in  Italy,  AuvergnCj  and  at  Andemach.  According 
fo  Gmelin^  {Annals  of  Philosophy,  iv,  193^)  its  constituents  are^ 

Silica 35*48 

Alumina 18*87 

Sulphate  of  lime  2173 

Lime 2*66 

Oxide  of  iron 1*16 

Potash 15*45 

Water , 1*20 

Sulpbureted  hydrogen  and  loss  3*45 

100-00 
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My  analyik  of  asbestous  actinolite  {Jjmals  of  Philosophy ,, 
^i)  S^^^  ^  gf^^  number  of  constitneiits,  and  <m  that  account 
:  ^ery  satisfactory.  I  do  not  me^a  to  say  that  the  numben 
are  inaccurate ;  for  the  experiments  were  carefully  made,  and 
of  them  repeated  three  times ;  but  they  lead  to  the  suspicion 
fhe  specimen  was  contaminated  with  foreign  bodies ;  yet  to  the 
:  was  pure,  and  consisted  entirely  of  a  congeries  of  crystals.  I 
1  die  mineral  composed  as  follows : — 

Silica 33*4 

Alumina  ^  %  %  »•  ^  >.  ^  ...•...«  •  28*2 

Lime 1-046 

Magnesia   •%••••*»• 0*6 

Oxide  of  iron  « 17*15 

manganese 7*2 

Tungstic  acid  ?    « 3*84 

Copper ».»«•«••« 1*0 

Soda    3*8 

Moisture 1*7 

Loss 2*064 

100*000 

Green  Granular  Actinolite. — ^This  is  a  mineral  which  occurs 
einach,  in  the  Pacher-Alps,  near  Marburg,  in  amorphous 
a,  where  it  constitutes  a  rock  with  grey  and  red  quarts!.  It  has 
confounded  with  smaragdite  or  diallage;  but  Werner  has 
f  separated  it  from  this  mineral.  The  following,  aceording  to 
:en,  are  the  distinguishing  characters  of  the  two  species  :•'— > 

Green  Smaragdite.  Green  Granular  Actinolite. 

;«,  pearly.  Lustre,  glassy. 

:uce  foliated,  cleavage  single.  Foliated,  cleavage  double. 

I  fracture  uneven.  Cross  fracture  splintery. 

Semihard, 
le.  Brittle. 

i^oth  found  tlie  specific  gravity  of  green  granular  actinolitf 
X    It  was  composed  of  the  following  constituents  :•«* 

Silica  . •  •  • \ ........  56 

Magnesia     • 18*5 

Lime    15*5 

Alumina 3*25 

Oxide  of  iron   4*75 

'    ■  chromium  •.»••••«..  i* 
'             manganese,  a  trace. 

Loss  ...., 1* 

100*0Q 
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5.  Schorl. — Professor  Bernhardi  being  of  opinion  that  common 
schorl^  and  several  other  species  of  minerals,  might  be  constituted 
into  a  genus,  to  which  he  proposed  to  give  the  name  of  tourmalinei 
requested  Professor  Bucholz  to  mAe  an  analysis  of  common  schorl 
to  serve  as  a  sample  of  this  new  genus,  Bucholz  accordingly  made 
three  very  careful  analyses,  two  of  schorl  from  St.  Gotthard^  and 
one  of  schorl  from  Tyrol.     The  result  was  as  follows:— 

Silica    35-000 

Alumina 31-500 

Magnesia   5*938 

Lirae 0-062 

Oxide  of  iron 6*125 

Silica  containing  iron 0*125 

Manganese,  a  trace. 

Water 5-000 

Potash 1*333 

Loss  14-917 

100-000 

This  loss  he  was  not  able  to  account  for.  He  could  neither  find 
any  more  alkali,  nor  any  volatile  matter  whatever.  The  most  pro- 
bable substance  seems  to  be  fluoric  acid.  I  do  not  perceive  that 
he  sought  for  it  particularly. 

6.  Arragonite. — The  discovery  that  arragonite  contains  about 
four  per  hent.  of  carbonate  of  strontian,  recently  made  by  Professor 
Stromeyer,  is  of  considerable  importance,  by  removing  an  anomaly 
which  hitherto  had  existed  in  mineralo^ ;  namely,  the  same  die^ 
mical  composition  with  a  difference  of  external  characters.  It 
shows  us  also  how  much  analysts  ought  to  be  on  their  guards  and 
bow  easy  it  is  for  the  most  skilful  experimenters  to  overlook  ingre- 
dients that  have  a  marked  effect  upon  the  external  characters  of 
minerals. 

6.  Schorlous  Beryl, — ^This  mineral  was  analysed  by  Bucholz  in 
1804,  who  detected  in  it  17  per  cent,  of  fluoric  acid.  Since  tbit 
time  Vnuquelin  (Ann.  de  Chim.  Ixvii.  247?)  and  Klaproth  (BeitragCi 
Y.  570  analysed  thb  mineral.  The  former  found  five  per  cent  of 
fluoric  acid ;  the  second,  four  per  cent.  This  great  discordance 
induced  Bucholz  to  repeat  his  experiments,  and  his  new  analysis 
agrees  very  nearly  with  his  former  one.  He  found  the  constituents 
as  follows : — 

Silica    ' 35 

Alumina 48 

Oxide  of  iron 00-5 

Water 1 

Fluoric  acid , 16*5 

1010 
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Prehnite. — ^Two  varieties  of  prehnite  have  been  analysed  by 
en  :  the  first,  from  Fassuthale,  had  a  specific  gravity  of  2*917; 
pecific  gravity  of  the  second,  from  Uatschinkes,  was  2-924« 
mt  variety  was  composed  of 

Silica   42-875 

Alumina 21*50 

Lime 26*50 

Oxide  of  iron 3*00 

— —  manganese 0*25 

Magnesia,  a  trace. 

Volatile  matter 4*625 

Soda 0*27 

liOss *98 

100*000 

[le  constituents  of  the  second  variety  were^ 

Silica 48*00 

Alumina  .  • 23*25 

Lime 26*00 

Oxide  of  iron    2*00 

manganese 0*25 

Magnesia,  a  trace. 

Volatile  matter 4*00 

Loss 1*5 

100*00 

nother  mineral  found  in  a  dolomite  rock  at  Hafnerszell,  which 
[  its  characters  and  constituents  he  cpnsidered  as  a  variety  of 
nite,  was  likewise  analysed  by  Gehlen. 

his  mineral  is  amorphous.  Its  colour  is  light  greeniidi-giiqr 
ing  into  yellow.  It  appears  foliated,  or  rather  radiated,  a»d 
bits  a  two-fold  cleavage  parallel  to  the  faces  of  a  four-sided 
mgular  prism.  Its  fracture  is  splintery;  its  specific  gravity, 
6.  It  gives  sparks  with  steel,  scratches  glass,  but  is  itself 
:ched  by  quartz.  It  b  difficultly  frangible.  Lustre  pearly, 
nsiderable.  Translucent.  Phosphoresces  when  heated.  Beoomes 
igly  electric  by  beat.    Its  constituents  were. 

Silica 54*50 

Alumina 25*25 

Lime 10*05 

Magnesia 3*25 

Oxide  of  iron TOO 

■  manganese,  a  trace. 

Soda 5*94 

99*99 
,  Ccniie.-^The  mineral  called  conitey  described  by  Schumacher, 
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from  Iceland,  and  by  different  other  mineialogistSy  seems  to  me  t» 
be  very  nearly  connected,  if  not  quite  the  same,  with  what  I  have 
called  native  carbonate  of  magnesia  from  India ;  though  its  external 
characters,  according  to  the  following  description,  are  not  quite  tbt 
same.  This  difference  I  ascribe  to  the  absence  of  carbonate  of  iron 
in  the  Indian  mineral.  ^ 

Conite  has  a  light  flesh-red  colour.  It  is  amorphous,  and  exter* 
nally  covered  with  a  coating  of  iron  ochre.  Fracture  sometimes 
fine-grained,  uneven;  sometimes  imperfectly  conchoidaL  No 
lustre ;  scratches  glass ;  opake ;  brittle ;  sp.  gr.  3-000. 

Its  constituents,  accordmg  to  the  analysis  of  Dr.  John,  are  as 
follows : — 

Carbonate  of  niagnesia 67*5 

lime 28-0 

— — —  iron 3*5 

Water 1 

Sulphate  of  lime  ?  a  trace. 


100-0 


9.  Zeolite. — Haiiy's  division  of  the  zeolite  into  stilblte  and  meso- 
type  is  well  known  ;  and  likewise  his  union  of  the  natrolite  with 
the  mesotype.  Gehlen  analysed  two  specimens  of  each  of  these 
genera.    The  following  was  the  result :— 


Stilbite. 

Mesotype. 

Silica  • 

55-072 

16-584 

7-584 

1-500 

19-300 

55-615 

16-681 

8-170 

1-5S6 

19-300 

53-392 
19-620 

1-750 
14-696 

9-710 

54*40 

Alumina   •••.••• 

19-70 

Liixie ' . . 

1*61 

Soda  with  some  potash . . 
Water 

15-09 
9-63 

100-040 

101-802 

99-168 

loo-es 

Gehlen  has  rendered  it  probable  that  the  mineral  analysed  by 
Vauquelin  under  the  name  of  mesotype  pyramidee,  and  even  tlie 
minerals  tried  by  flaiiy  before  the  blow-pipe,  were  not  mcsotypei, 
but  stilbites.  We  see  from  the  preceding  analysis  that  the  tiro 
minerals  constitute  two  distinct  species,  well  marked  by  the  propor- 
tion of  their  constituents.  Stilbite  contains  twice  the  water  in 
mesotype.  Mesotype  contains  much  less  lime,  but  much  more 
alkali. 

10.  Boracite. — About  five  years  ago  boracite  was  found  in  abun- 
dance by  Professor  Steffens,  in  a  gypsum  mountain  near  Segebeifi 
in  Holstein.  The  crystals  are  very  small,  and  consist  either  of 
perfect  cubes,  or  of  cubes  with  their  angles  truncated.  Aocording 
to  the  analysis  of  Professor  Pfaff,-  this  boracite  is  eompoaed  Of  ' 
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Boracic  acid .•.••' •  •  •  •  •  6 

Magnesia ..• Sf- 

Oxide  of  iron  ••••••••,.•••••    -ih 

Silica «•«•« ^ 

Loss 1;^ 

Thus  it  is  free  from  linie^  and  therefore  verifies  the  previously 
received  opinion  that  boracite  is  essentially  a  borate  (^magnesia. 

11*  Vitreous  Black  Oxide  oflrofh-^This  is  a  mineral  mentigned 
l^y  Haiiy  in  his  Tableau  Comparatif,  p.  9$  and  274,  as  a  black 
vitreous  substance  found  in  the  department  of  the  Lower  Rhine. 
It  Scratches  glass,  and  has  a  specific  gravity  of  3*2.  When  heated 
to  redness,  it  becomes  magnetic.  Vauquelin  found  it  composed  of 
oxide  of  iron  80*25,  water  IB,  silica  8*75.  Bucholz  has  lately 
analysed  a  small  quantity  of  this  mineral.  He  found  its  compodtion 
as  follows : — 

Oxide  of  iron 68*5 

Silica   lO'O 

Oxide  of  manganese 5*5 

Loss 16^ 


m^'^m-^ 


lOOD 

•  If.  we  consider  this  loss  as  water,  wluch  seems  frcm  the  analysis 
of  Vauquelin  to  be  the  case,  the  mineral  will  be  a  hydrate  of  iron 
and  manganese  united  with  silica. 

12.  Sulphuret  of  (Mali. — ^This  mineral  occurs  in  Sweden,  at 
Nya  Bastnas,  near  Riddarbyttan.  Hisinger  found  its  constituents, 
as  follows : — 

Cobalt 4S*20  /  T 

Copper • 14*40 

Iron    , S*5S 

Sulphur 88*50 

Earthy  matter  , 0*33 

99-96 

IS.  Native  Yellow  Oxide  of  Lead. — This  rare  mineral  haal^n 
lately  examined  by  Dr.  John.     Its  diaracters  are  the  following : — 

External  colour,  between  sulphur  and  lemon*yellow ;  internal, 
between  honey-yellow  and  Aurora  red. 

Amorphous. 

Fracture,  earthy.    In  some  places  there  is  a  tendency  to  the 
foliated  fracture, 
.  External  lustre,  dull ;  internal,  semi^metallic. 

Opake.  .,* 

Semihard.  i^*" 

Brittle.     Moderately,  e^vily . frangible,  «. 

Specific  gravity  8000.  .. 
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Its  constituents  are  as  follows : — 

Lead 82*6928 

Carbonic  acid 8*8462 

Oxide  of  iron  and  lime ....     0*4808 
Copper,  a  trace. 

Silica  mixed  with  iron  ....     2*4039 
Oxygen .  ^ 10*5768 

100*0000 

14.  Supposed  Native  Minium  from  Kail,  in  the  Roier  Depatt- 
ment. — I  am  not  sure  whether  this  be  the  native  minium  c£li£r* 
Smithson,  as  I  have  not  his  dissertation  at  hand.  Its  chanictecs  are 
as  follows : — 

Colour,  brownish-red.    Amorphous. 

Fracture  fine-grained,  uneven. 

External  lustre,  dull ;  internal,  glimmering. 

Opake ;  soft ;  easily  feingible  ;  sp.  gravity,  4*000. 

Dr.  John  found  its  constituents  as  follows : — 

Lead 44*15 

Carbonic  acid 10*00 

Water 4*00 

Lime  and  oxide  of  iron   0*50 

Insoluble    roatter/Sl"^. 29-00 

J    r.     <  Alumina 5*25 

composed  of  . .  I  ri  •  j      r •  ^ZZ. 

^  l.Oxide  of  iron 3*00 

Oxygen 4*10 

lOO-OO 

By  comparing  this  analysis  with  the  preceding,  it  is  obvious  that 
the  oxide  in  this  mineral  is  not  the  red,  but  the  yellow  oxide  of 
lead,  and  that  it  owes  its  red  colour  to  the  oxide  of  iron  which  it 
contains.  The  proportion  of  oxygen  is  obviously  over-rated  in  both 
analyses. 

15.  SpinelL — A  specimen  of  spinell,  from  Oker,  inSuderman- 
land,  in  Sweden,  analysed  by  Berzelius,  gave  the  following  consti- 
tuents : — 

Alumina 72*25 

Silica 5*48 

Magnesia   ......  t 14*63 

Oxide  of  iron 4*26 

Water 1*83 

Loss  1*55 

lOO'OO 

.16.  Red  Silicious  Ore  of  Manganese. — A  specimen  of  thb  ore 
from  Longbanshyttan,  in  Wermeland,  in  Sweden,  analysed  by 
Berzelius^  was  composed  of 
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Blac4c  oxide  of  manganese  . . ,  52*60 

Silica 39-60    , 

Oxide  of  iron    4*60 

Lime 1*50 

Water ;. 2-75 

101-25 

The  excess  of  weight  was  owing  to  the  manganese  in  the  ore 
containing  less  oxygen  than  the  black  oxide,  in  which  ^state  it 
was  obtained  by  analysis. 

17.  Sodalite* — Ekeberg  analysed  a  mineral  from  Hefselkulla,  in 
the  province  of  Nerike,  in  Sweden,  which,  from  his  description  of 
It,  seems  to  have  some  resemblance  to  sodalite^  but  its  constituents 
differ  materially.  It  occurs  in  an  iron-mine  mixed  with  quartz.  Its 
colour  is  greenish-grey;  lustre,  pearly  and  inconsiderable;  prin- 
cipal fracture  foliated  with  a  two^fold  cleavage;  cross  fracture  gra- 
nular, uneven ;  translucent  on  the  edges ;  it  scratches  glass,  but  is 
scratched  by  steel ;  diflftcultly  frangible;  specific  gravity  2*74?6.  Its 
constituents  were. 

Silica 46 

Alumina 28*75 

Magnesia 13*50 

Oxide  of  iron 0-75 

Water 2*25 

Soda 5*25 

Loss   3*50 


:i 


100-00 

18.  Black  Garnet. — A  specimen  of  black  garnet  from  the  iron- 
niine  of  Svappavara,  in  Torneo  Lappmark,  analysed  by  Hisinger, 
gave  the  following  constituents : — 

Silica 34*53 

Lime 24*36 

Alumina ., 1*00 

Oxide  of  iron 36*05 

Volatile  matter 0*50 

Loss 3*56 

100*00 

19.  Sparry  Itoti  Ore. — A  specimen  of  this  mineral,  from  Rid- 
darbyttap,  in  Wermeland,  in  Sweden,  analysed  by  Hisioger,  was 
composed  of 

Red  oxide  of  iron 63*25 

Oxide  of  manganese .' 3*00 

Lime 1*00 

Carbonic  acid 30*00 

Water 1*75 

$  ■ 

99*00 
Vol.  V.  N'  I.  D 
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20.  Scapolite.^^A.  specimen  of  scapolite,  from  Suderraanland,  in 
Sweden^  analysed  by  Berzeiius^  was  composed  of 

Silica 61-50 

Alumma 25*75 

Lime 3"00 

Magnesia • 0*75 

.Oxide  of  manganese 1*50 

iron 1*50 

Water 5*00 


99*00 

21.    Cerite. — ^This  mineral^   according  to  the  last  analysis   of 
Hisinger^  is  composed  of 

Oxide  of  cerium    • . . . .  68*59 

Silica 18-00 

lime 1*25 

Oxide  of  iron 2*00 

Water  and  carbonic  acid  ....     9*60 


99*44 

22.   Spodumene. — Spodumene^   from  Uton,   according  to  the 
same  analyst,  is  composed  of 

Silica '63*40  ......  67*50 

Alumina 29*40  27*00 

Oxide  of  iron   «'00  3*00 

Lime 0*75  ......  0*63 

Volatile  matter 0*53  0*53 

Loss 2*92  1*34 


100*00  100*00 

The  last  of  these  analyses  is  by  Berzelius. 
23.  I  shall  now  subjoin  a  table  of  a  number  of  Swedish  minerals 
analysed  by  Hisinger : — 

Silica 61*60 

Alumina 20*61 

Lime 1*60 

Upidolite from Utoa  . . . .  \?I^t^fT^- " ^    °'^ 

L Potash 9*16 
Volatile  matter 1*86 
Loss   4*6? 

I  ioo*oa 
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MalacoUte,    (rotii  Longbans- 
byttan   • .  • 


til  the  Physical  Scienpe9.  il 

"Silica 54-18 

Lime ,  gg-Tft 

Magnesia ,  17'81 

^  Oxide  of  iron 2*18 

manganese 1*45 

Volatile  matter 1*20 


99-54! 


Serpentine^     from    Bojmos-^ 
mine,  in  Norberg 


A  blade  mineral  from  the  iron 


"Magnesia 87*24 

Silica 32-00 

Lime 10-60 

Alumina 0-50 

Oxide  of  iron 0*60 

Volatile  matter 14*16 

^Lo8s   4-90 

100-00 

^Oxide  of  iron 51-5Q 

Silica..* 27*50 

Alumina 5*50 


mine  of  Gillinge,  in  Suder-<  Oxide  of  manganese 0*77 


manland.    Sp.  gr.  3*045  • . 


Magnesia,  a  trace. 

Volatile  matter 11'75 

Loss 2-98 


100*00 


rSiUca * 46*40 

j  Alumina 29*00 

A  violet  stone  from  Borkhult  J  Lime 17*14 

Sp.  gr.  2-8 I  Oxide  of  iron 0*70 

I  Volatile  matter 3*20 

ILoss   3*56 

JOO'OO 

rUme 29*8 

Bitter  spar  from  Ljusnedal^  in  f  Magnesia 21*6 

Hcrjeodal , .  ]  Oxidq  of  iron 1*0 

(^Carbonic  acid •.•...  47*6 

lOO'O 


^Silica 


Mealy  xeblite  from  Fahlun 


eO' 


Alumina 15*60 

Lime 4 8*0p 

Oxide  of  iron 1*80 

Volatile  matter  • 11*60 

^Loss 3*00 


\^-^ 


]>  S 


.1 
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fRed  oxide  of  iron 94'S8 

-  .  4         ^     .  i-        I  Phosphate  of  lime    2*75 

Iridescent^  iron     ore    from  1  Magnesia  0-16 

Grengesberg )  StoSey  matter    1-25 

LVolatile  matter 0*50 

99-04 

^4j.  Swme^stone, — Hisinger  and  Berzelius  have  analysed  various 
specimens  of  Swedish  swine-stone.  The  following  are  the  results  of 
tneir  labours : — 

C Carbonate  of  lime 99*1 

Transparent  swine-stone .  from  J magnesia 

Garphyttan,  in  Nerike  ...  .1 manganese. .  \     0'9 

^  iron  . . 


Je. .  >     O'l 


lOO'O 


Black  sparry  swine-stone  from 
the  same  place 


'Carbonate  of  lime 95*0 

manganese 

magnesia 

iron 

^Alum-slate  and  hron  pyrites . .     S'5 

100-0 


lese.  ."I 

lia   ..  >     I'i 


Prismatic  swine-stone 


rCarbonate  of  lime  98-6 

I magnesia 


manganese 
iron  • . , 


e.  .  i     0-< 


^Alum-slate -05 

100-0 
'^Carbonate  of  lime 97*25 


Prismatic    swine-stone    from 
Kinnekulle   


I 


manganese 
magnesia 
iron . 


lese.'^ 

ia..  I     1-25 


Alum-slate 1*50 


100/00 


Gehlen  has  proposed  two  alterations  in  the  present  mode  of 
analysing  minerals  ;  and,  in  his  analysis  of  prehnite^  he  has  shown 
that  they  may  be  employed  with  advantage.  1.  He  substitutes 
carbonate  of'  soda,  instead  of  caustic  alkali,  for  the  original  fusion 
of  tlie  mineral  in  a  platinum  crucible.  He  found  that  this  method 
answers  even  in  the  analysis  of  corundum.  2.  He  substitutes  car-' 
bonatetrf  barytes  for  nitrate  of  barytes  when  our  object  is  to  obtain 
the  fixed  alkali  which  we  suppose  to  exist  in  any  mineral.  He  has 
found  that  this  carbonate  readily  acts  as  a  flux  to  minerals^^and  that 
it  answers  better  than  the  nitrate  of  the  same  earth. 


Kj., 


„-,lnn.ji.'  rijMiVJl.Jfr'  tfti(il"ii.[ain-ni>'6TEiwj6 
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IL  Geognosy. 

I  ought  now  to  give  a  sketch  of  the  recent  improvements  in  this 
branch  of  science,  which  of  late  years  has  become  a  fashionable 
object  of  study  in  Great  Britain  ;  but  I  have  already  extended  this 
article  to  such  an  enormous^  and  I  fear  improper  length,  that' I 
must,  however  reluctantly,  stop  short  here.  The  great  object  of 
geognosts  on  the  Continent  at  present  seems  to  be  to  trace  to  their 
utmost  extent  the  formations  discovered  in  the  neighbourhood  of 
Paris ;  and  to  extend  as  much  as  possible  the  transition  formations 
in  those  countries  hitherto  considered  as  primitive.  In  this  country 
we  have  no  fewer  than  three  geological  societies,  the  Wernerian, 
the  London,  and  the  Cornwall.  The  first  two  have  recently  pub- 
lished each  a  volume  of  Transactions.  I  shall  give  an  analysb  of 
each  of  these  books  as  speedily  as  possible.  They  contain  almost  all 
the  important  geological  facts  that  have  been  lately  ascertained  in 
Great  Joritain. 


Article  II.        '' 

Solution  of  a  Problem  of  Col.  Silas  Tit?is.  {See  JFalli^s  Algebra, 

Chap.  60.)     By  the  Abbe  Buee.* 

SIR, 

Having  for  many  years  considered  the  different  algebraical 
methods  for  the  solution  of  arithmetical  problems  by  approximation 
to  be  deficient  in  their  fundamental  principles,  I  have  been  led  to 
mistrust  the  whole  science  of  algebra  as  generally  taught,  and  am 
convinced  that  if  we  place  an  implicit  faith  in  it  we  shall  be  involved  , 
in  the  most  revolting  absurdities.  Pell's  problem  (see  Wallis's 
Algebra,  chap.  00,  62,  &c.),  and  all  those  which  can  only  be  re* 
solved  by  approximation,  are  examples  of  this  kind.  The  absurdity 
belonging  to  the  solution  of  these  sort  of  problems  is  to  represent 
numbers  of  which  we  know  not  the  fundamental  unity.  In  specu- 
lation this  absurdity  is  not  felt;  but  we  easily  perceive  it  when  we 
quit  speculation,  and  are  engaged  in  questions  respecting  real 
beings,  such  as  men.  in  this  case  the  solution  gives  for  units 
fractions  as  much  smaller  as  the  apj^roximation  is  farther  extended.  ' 
I^  then,  the  real  unit  be  a  man,  the  solution  gives  for  unit  a  frac- 
tion of  a  man,  which  goes  on  always  diminishing,  and  by  that 
means  becomes  more  and  more  absurd.    In  general  the  speculative 

*  The  foUowing  carious  lolution  of  a  'well-known  probleni  was  sent  by  the 
Abb^  Bu^e  to  a  mathematical  gentleman  in  London,  who  declines  communicating 
his  name  to  the  public.  Though  I  do  not  participate  in  the  Abb^s  objections  to 
algebraic  approximation,  yet  I  conceive  the  solution  of  the  problem  Itself  to  be  so 
curious  as  to  be  well  entitled  to  the  attention  of  mathematicians  ;  and  on  that 
account  I  agreed  without  hesitation  to  insert  it  in  the  AnniiU  of  Phihsophy,  The 
letter  which  serves  as  an  iatroduclion  to  the  problem  is  written  by  tlie  Ahhi 
Jtu^e.— T. 
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unit  is  the  auoriENT  of  a  number  divided  by  itself,  while  the  real 
unit  is  the  product  of  a  number  multiplied  by  the  inverse  of  that 
number.  Let  n  be  any  number^  n  (fi?iaed  by  n  is  a  speculative  uoit^ 

and  72  X  -^  is  a  real  unit^  as  a  rectangle  would  be.    If>  then,  ^  be 

the  supposed  unit,  it  is  necessary,  in  order  to  obtain  a  real  unit,  to 

multiply  ^   hy  n;  consequently,  the  nearer  we  approach  one  stde, 

the  farther  we  recede  on  the  other. 

The  following  solution,  which  for  the  first  time  is  given  of  Pell's 
problem,  is  the  only  one  exempt  from  this  absurdity :«— , 

Problem. 

The  following  equations  being  proposed,  viz. 

a«  +  i  c  =  16   (1) 

*«  +  ac  =   17   ....  (2) 
c«  +  ai  »  18   ...•  (3) 

To  find  a,  b,  c,  (See  Wallis's  Algebra^  chap.  60,  62,  &c.)  let 
there  be  a  series  of  concentric  circles,  (Plate.  XXVU.  fig,  1,) 
1  1  I,    1  1  1,    1  1  1 1  11 1  1  1....1  1   1,  and  let 

0     0     0         111        828  19    13    IS  17   17    17  81    81    81 

them  be  so  described  that  we  have  01  =  11  =  11  =  11  = 

0  0    1  18  8    S 

&c.   =    1. 

Jf  we  make  a  =  the  sector  O  1  1  1    (4) 

13    13    13 

b  =  the  sector  O  1  1  1    (5) 

17    17   17 

c  =  the  sector  O  1  1  1    ? (6) 

^  81   tl    81 

Then  if  the  areas  of  these  sectors  be  substituted  for  a,  b,  c,  in 
the  equation  (1),  (2),  (3),  according  to  the  following  oaethod,  thdr 
difierenc^  will  reduce  these  equations  to  identical|Ones, 

Demonstration* 

This  demonstration  is  founded  upon  a  remarhable  property  of  the 
concentric  circles  of  this  figure.  This  property  is,  tnat  the  areas  of 
each  of  the  rings  intercepted  between  two  consecutive  circum* 
ferences  are  equal  to  the  area  of  the  central  circle.  If  we  take  the 
area  of  the  central  circle  for  im  unit,  the  areas  of  each  of  the  ringg 
will  be  =  1. 

To  prove  this,  let  O  1  be  the  radius  of  tlie  central  circle,  we  may 

0 

easily  perceive  that  the  radii  of  the  successive  circles  are  the  hypo- 
theneuses  of  right  angled  triangles,  whose  sides  are, 

1 .  The  radius  x)f  the  preceding  circle.  2.  A  constant  tangent 
(equal  to  the  radius  of  the  central  circle.    The  series  of  radH  will 

\i§  ike^  c^ress^d  by  Q  1  (a^^  V  2,  V^,  V  4,  &c.) . .  ••(T) 
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Now  tlie  circumferences  of  circles  are  constantly  pxraortional  to 
their  radii :  if^  theo^  we  designate  by  2  t  the  ratio  of  the  circum- 
ference to  its  radius^  the  series  of  circumferences  will  be  expressed 

by  the  progression  (OT)«  X  2  »  [ >/T,  a/T,  V^  V%  &c.]  . .  (8) 

But  the  areas  of  circles  are  as  the  squares  of  their  radii ;  so  that 
the  series  of  circles  will  be  expressed  by  the  progresuon  (O  !}*•  2  tc 

0 

[I,  2,3,  4,  &c.] (9) 

In  this  series  (by  taking  away  the  common  factor  (O  1)^  2  «)  1 

o 

expresses  the  area  of  the  central  circle ;  2,  3,  4,  &c.  express  those 
of  the  successive  circles.    If  we  take  the  diftrence'of  each  of  the 
areas  of  these  consecutive  circles^  we  shall  have  the  areas  of  the 
rings.    Now  these  differences  are  constantly  equal  to  1 5  conse-   , 
quently  the  areas  of  the  rings  are  =  1. 

It  follows  from  th^  above  conclusions  that  if  we  reckon  the 
central  circle  for  the  first  ring,  the  series  of  rings  will  be  expressed 

by  the  common  ordinals,  1st,  2d,  3d,  4th,  &c (10) 

while  the  series  of  circles  are  expressed  by  the  alsolute  numbers  ]^ 
«,  3,  4,  &c (11) 

These  ordinal  numbers  follow  the  direct  or  inverse  order:  when 
they  follow  the  direct  order,  the  areas  of  the  rings  are  positive ; 
when  they  follow  the  inverse  order,  they  are  negative.  These 
areas  are  constantly  =  1,  and  are  represented  by  the  equation 

+  1  ^c'^^knV^i ^j2) 

{k  being  any  positive  whole  number.) 

And  the  negative  areas  by  —  1  =  c*  (^*  +  ^) '^  ^^  ^  .^..(13) 

Tliese  equations,  which  are  fundamental,  I  thus  demonstrate : 
in  every  system  of  logarithms  the  logs,  are  exponents,  and  these 
exponents  are  ordinal  numbers^  because  they  are  the  indexes  of  the 
terms  of  a  geometrical  progression  whose  first  term  is  1.  Now  from 
the  principles  demonstrated  by  Euter  (Introductio  in  Analysin  Infi- 
nitorum^  Cap.  VIII.  No.  39,)  we  may  prove  the  truth  of  the  two 
following  equations : — 

.  Log-  (+  1)  =  =*^  2,^  TT  \/"^^nr (14) 

Log.  (-  I)  =  ±2(i  +  1)»  ->/-  1 (15) 

(See  Lacaille's  Le9ons  de  Mathematiques,  Nos.  833, 834,  835.) 

Let  e  be  the  base  of  the  hyperbolic  logarithm :  we  have  I  ts 
log.  €. '. (16) 

Consequently  log.  (+  1)  =t  ±  2  kv  \/  —  1  log.  e  .....  .(17) 

andlog.(-  1)  «  ±  2(A  +  l)ir  V^'^^^log.e  (18) 

From  the  above  we  easily  derive  the  equations  (12),  (13).  The 
following  is  an  explanation  of  these  equations :  k  can  only  be  an  ^ 

4 
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ordinal  Damber,  because  it  is  the  only  variable  factor  of  the  exponent. 

±2  kx  V  —  J.  Thus  2  k'jr  represents  tJuii  circumference  whose 
place  is  designated  by  k,  v 

±  >v/  —  1    is  a  sign  of  impossihility^   because   it  expresses   a 

Siantity  greater  than  a  maximum,  and  less  than  a  minhntim ;  but 
e  area  of  .each  concentric  ring  is  out  of  that  circle  which  serves  as 
a  nucleus,  and  it  is  the  diameter  of  thai  circle  which  is  a  maximum. 
The  diameter,  then,  of  the  exterior  circle  of  this  ring  is  greater 
than  a  maximum.  The  whole  area  of  the  ring  which  ^ce^s  this 
diameter  is  then  proved  imaginary,  which   shows  that  the  sign 

^-  a/  —  I  belongs  absolutely  to  it.  It  ngw  remains  to  explain  the 
sign  ±.  A  ring  contains  two  circumferences  of  circles ;  to  wit,  an 
external  and  an  internal.  Now  2  ^  only  expresses  one ;  the  siga 
±  causes  it  to  express  two ;  which  I  thus  prove : — 

IjcXyy  =:  a  a  -^  X  X   (19) 

be  the  equation  to  a  circle  :  if  we  take  the  value  oiy  we  shall  have 

y  =   ^/  aa  —  xx (20) 

Here  the  double  sign  indicates  two  ordinaies  of  an  equal  length 
drawn  from  any  partiailar  point  of  the  diameter  on  each  side  of  i7. 
The  positive  ordiuates,  designated  by  +,  extend  only  to  half  the 
circle  ;  and  the  negative  ordinates  designated  by  — ,  extend  to  the 
other  half :  in  order  to  obtain  the  ordinates  which  extend  to  the 
whole  circle,  we  must  unite  the  two  signs,  as  in  dt.     Now  when 

this  sign  is  accompanied  by  \/  —  1,  it  does  not  mean  -^  or  --, 
but  +  and  —  ;  because  the  imaginary  quantities  always  go  in  pairs, 
and  they  cannot  be  separated  without  an  absurdity,  as  I  will  prove. 
Thus  let  1  1  1  be  the  tangent  to  the  central  circle.    Thb  tangent 

1    0    I 

is  the  greatest  ordinate  which  can  be  drawn  to  the  exterior  circle 

unlhoul  entering  into  the  central  circle  1  1  1  :  its  middle  point  is  at 

I  1  1 

the  same  time  the  smallest  of  those  which  can  be  drawn  in  the 
interior  circle,  since  it  is  reduced  to  this  point,  1,  in  which  the  two 


ordinates  coincide,  the  two  ordinaftes,  1  I  and  1  1  having  then  the 

10  0     1 

point  1,  which  is  common  to  both,  and  are  connected  by  that 

0 

point.  Thus  they  form  j^  continued  right  line,  which  is  expressed 
by  ±  \/  —  1 .  If  we  refer  this  expression  to  the  interior  circum- 
ference, we  have  ±  \/  — -  1  =  0,  wiiich  is  not  imaginary,  because 

tlien  it  is  the  sign  a/  —  1,  which  ought  to  be  considered  as  0.  If, 
on  the  contrary,  we  refer  it  to  the  extreme  circumference,  we  have 

.   dt   \/~--~r  =  +  \/  —  1  —    \/  — -^  1,  which  only  ceases  to  be 

imaginary  at  the  two  points.  1  1,  which  coincide. with  this  extreme 

1  1 
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circumference.  To  apply  this  principle  to  the  double  sine  of  the 
expression  ±  2  i  ^  V  —  1,  let  us  divide  into  two  equal  parts  the 

part  1  1  of  the  diameter  1  1,  which  is  intersected  betwecif  the  two 

0    1  1 

circumferences  of  the  ring  which  extends  beyond  the  central  circle ; 
and  through  the  point  of  division  let  us  draw  the  dotted  concentric 
circle  ;  the  circumference  of  the  dotted  circle  will  be  an  arithmetical 
mean  proporlionat  between  the  two  extreme  circumferences  of  the 
ring.  If  we  take  this  dotted  circumference  as  a  line  of  abscissa,  it 
is  clear  it  will  cut  all  the  sections  of  the  diameters  intercepted  be- 
tween the  extreme  circumference  into  two  equal  parts.  £ach  of 
these  half  parts  will  be  equal  ordinates  drawn  on  each  side  of  the 
circumference  of  the  dotted  circle,  this  circumference  being  taken 
as  a  line  of  abscissa,  and  the  two  extreme  circumferences  will  be  the 
curves  described  by  means  of  these  ordinates.  As  all  these  ordinates 
are  imaginary,  they  have  only  two  real  points,  which  are  their  two 
extremes :  one  of  these  two  extremes  is  a  point  in  the  dotted  circle, 
and  the  other  is  a  point  in  one  of  the  circles  already  described : 
these  three  circles  are  then  composed  only  of  insulated  points,  the 
points  of  the  dotted  circle  are  double,  and  those  of  the  circle  de- 
scribed are  simple.  ±  2  ^  \/  —  1  expresses  the  sum  of  the 
points  of  the  dotted  circle ;  that  is  to  say,  +  2  9r  V  —  lis  the 

sura  of  the  points  of  the  exterior  circle,  and  —  2  tt  V  —  l,  the 
sum  of  the  points  of  the  interior  circle.  Resuming  all  this  expla- 
nation, we  find  ±  2  Att  a/  —  1  w  the  sign  of  the  description  of 
two  concentric  circles  forming  a  ring  by  assuming  for  a  line  of 
abscissa  a  third  concentric  circle  whose  circumfereiwe  is  a?i  arith'' 
metical  proportional  7nean  between  the  circuniferences  to  be  described^ 

the  same  as  ±  V^a  a  —  x  x  is  the  sign  of  the  description  of  a 
simple  circumference  by  taking  its  diameter  for  a  line  of  the 
abscissa. 

This  granted,  in  order  to  resolve  the  equations  (1),  (2),  (3),  I 
begin  by  multiplying  their  second  member  by  the  second  member  of 
equation  (12),  which  gives  me 

a«  +  i(?  =  16^*^''^  ~^  =   the    area*   of   the    16th  circle, 

(fig.  1)   ...j_^. (22) 

b^  +  ac  ^  17  e*  ^  '^  ^  "•  *  =  the  area  of  the  17th  circle .  .(23) 

€"-  ^  ab  =  18  e*  ^  "^  ^  "  *  ~  the  area  of  the  18th  circle  .  .(24)  . 
I  assume  for  the  roots  of  these  equations, 

*  The  idea  of  my  giving  one  area  for  the  root  of  another  area,  may  perhaps  be 
caTilled  at ;  bnt  nhen  we  consider  that  the  root  of  the  area  of  the  square  A  B  C  D 
(fig.  S)  ca«i  only  be  the  area  of  a  rectangle^  such  as  A  a  C  c  or  Ac  B&,  the  ezp1a« 
palion  will  appear  clear. 
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«=:e=^V-«»^'^^^^^=r  area  of  the  I3tb  quadAmt (25) 

*  =  ^*  V- «  »  -^"-^  rr  area  of  the  l7th  quadrant (26) 

c  =  e*  V*  a^i/  -  1=.  area  of  the  21st  quadrant (27) 

To  prove  that  these  are  the  inie  roots  of  equations  (22),  (23)^ 

(24),  I  substitute  these  roots  for  OybjC^  then  take  the  differential*, 

considering  the  sign  ±  as  the  dififerential  sign.    These  substitutions 

give  me 

717  -f  gi\  


.  /IS +  21)  


(»> 


^iV-  2*^  -i  +  tf±v   *    ;.2»v^^:ri_  18  c*  **'^"*     (30) 
By  taking  the  differential,  I  obtain 

/n  +  21\  ,^_,  ^  ^ 

the  area  of  the  16th  ring • (31) 

«ea  of  the  17th  ring (32) 

'±(v.2TA/-^rr)e*v-«'^'^±(— :-'2»  v"::!-!)  . 

gi  \     ^     )9' ^-i  St  ±,  2f  V  —  I  X  I9e  = 

area  of  the  18th  ring , (83) 

The  experimental  quantities  of  equation  (31)  are  reducible  to 

r  g±i3»^'31^  __  J  -J  r (34) 

•j   ^±  19  »  v-rr  ^  _  J   KVW-  equation  13)  -j 

r  e*  "»  V^_  _i (36) 

|^*"'V-.=  _1 (3yj 

The  equation  (33)  becomes 

^±  2lir  V^^_l .....:. ....(38) 

^i:  I5»  >/•  *=-.l ..,.(39) 

•  This  kind  of  differential  it  the  troe  and  strict  meaning  of  Lemma  II.  Sect.  IL 
Book  II.  of  NewtoB'f  Princlpia.  (Momentum  Genite,  &c.)  The  manner  iowlilcb 
NevtoD  has  demonstrated  this  lemma  enUrely  refutes  every  possible  objection.. 
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By  sabstitating  these  ralues  of  the  exponential  in  the  equations 

(31),  (32),  (33),  they  take  the  following  forms  ^— 

^:  V-  27r  V  -  1  ^:  V-  2^  \/ —  1  =  ±2^  V  —  1  X  16.. (40) 

q:  V.2t  V-  1  =p  V-2v  V  —  1  =  ±  27r  \/ -  1  x  I?.. (41) 

q;  V«2^  V  —  I  q=  V-2ff  V  —  1  =  ±2^  V  —  1  X  18.. (42) 

Now  2  9r  expresses  the  circumference,  of  which  one  half  is  oa 
the  positive  side,  and  the  other  half  on  the  negative  side :  in 
respect  to  the  same  diameter,  —  2  w  expresses  the  same  things 
taken  in  contrary  directions ;  consequently  ±  2  ^r  and  q=  2  9r  are 
two  different  expressions  of  the  same  circumference,  when  the 
diameters  are  the  same ;  they  then  represent  the  St^me  rings ;  and 
the  last  three  equations  give  by  reduction  the  following :— • 

±2^  V^^l(^^^)^±2vV:^  X  V  «±21r^/"=^: 
X   16 (43) 

±2^  ^-ZTT^^il^)  =±2^V"=n  X  v  =  =t2^^/":^l 

X  1 7 • (44) 

±2^  v^"=^(^^j^)=  ±2tV~^7  X  V  «  ±2  7r^/':^i 

y  18 .... (45) 

These  last  equations  are  evidently  identical,  and  the  problem 
proposed  is  now  completely  resolved  by  the  roots  (25),  (26),  (27), 
which,  expressed  arithmetically,  are  • 

a  =  1^3  s=  3^ (46) 

i=  V  ^H ••• (^^7) 

c  =  V  -  ^T • (48) 

Vnily  being  the  area  of  any  circle^  which  is  an  essential  remark ; 
for  if  tmity  were  an  abstract  number,  this  solution  would  be  absurd. 

It  is  only  true  when  unity  is  expressed  by  e^^  "^^  "     (=  the  area 
of  any  ring  or  central  circle.) 

Remark. 

Wallis,  who  devoted  much  time  and  attention  to  the  proposed 
problem,  resolved  the  equations  (1),  (2),  (3),  by  approximation. 
(VVallis's  Algebra,  Chap.  62.)     His  roots  are, 

a  =  2,525,513,986,744,158 (49) 

b  =  2,969,1 52,768,61 9,843 (50) 

c  =  3,240,580,681,617,174 .....(51) 

Comparing  these  roots  with  the  roots  {AG),  (47),  (48),  it  is  easily 
perceived  tlmt  they  have  not  the  least  relation  to  each  other,  la 
prderto  prove  how  nearly  the  roots  (4S),  (50),  (51),  verify,  the 
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equations  (]),  (2),  (3),  Wallis  has  substituted  tbem  in  the  place  of 
Cf  bf  Cy  by  which  he  obtained  the  following  result : — 

16  =  a*  +  />  c  =  1 6,0OP,0O0,00O,00O,00O (52) 

17  =  i*  +  a  c  =  17,000,000,000,000,000 (53) 

18  =  c«  +  a  i  =  17,999,999,999,999,997  ... (54) 

However  near  WaUis's  approximation  may  be,  the  equations 
which  he  obtained  are  not  for  that  reason  the  less  absurd,  nor  are 
they  the  less 

Equations,  whose  iuM)  members  are  not  eqtial  and  never  can  le^ 
come  so. 

In  order  that  the  two  members  should  be  equal,  it  is  necessary 
that  the  inequality  of  the  units  compensate  the  inequality  of  tlie 
numbers,  as  in  the  equation  2/.  =  405. ;  this  compensation  takes 
place  if  each  member  and  its  unit  are  in  an  inverse  ratio  to  each 
other.  This  is  the  case  in  my  solution,  where  the  height  of  each 
ring,  multiplied  by  the  mean  circumference  between  the  two  extreme 
circumferences  f  give  for  the  product  the  constant  area  of  the  central 
circle,  as  I  thus  demonstrate,  for  we  have  for  each  ring  the  follow- 
ing proportion : 

■H-  The  sum  of  the  radii  of  the  extreme  circumferences  of  the  rings 
:    To  the  tangent  drawn  to  the  smallest  of  these  circumferences 
::  This  tangent,  (which  is  =  the  radius  of  the  central  circle,) 
:  The  differeiice  of  the  radii  of  the  extreme  circumferences  of  the 
rings.     (This  diflFerence  being  the  height  of  the  ring,  185.) 

From  whence  we  have  the  following  theorem. 

In  a  series  of  concentric  rings,  each  of  whose  areas  are  equal  to 
the  central  circle^  The  rectangle  formed  by  the  sum  of  the  radii  of 
tfie  extreme  circumferences  of  any  one  of  the  rings  arid  its  height,  is 
equal  to  the  square  of  the  central  circles.  (56.)  Now  the  area  of 
each  ring  is  equal  the  area  of  a  trapezium,  which  has  for  its  base 
the  height  of  the  ring,  and  for  the .  mean  height  half  the  sum  of 
the  extreme  circumferences.  But  this  half  is  equal  to  a  mean  cir- 
cumference between  the  two  extreme  circumferences.  We  can  then 
transform  theorem  (56)  into  the  following. 

In  a  series  of  concentnc  rings  whose  areas  are  equal  to  the  area 
of  the  central  circle^  the  rectangle  jormed  of  the  height  of  each 
ring  and  the  circumference,  which  is  a  mean  between  the  two  ex' 
tretne  circumferences,  is  eqvjol  the  area  of  the  central  circle,  which 
is  the  proposition  I  had  to  demonstrate. 

General  Corollary. 

Tlie  preceding  resolution  of  equations  (I),  (2),  (3),  gives  a  com- 
plete solution  of  Gauss's  problem,  viz.  ^^  To  divide  a  circumference 
into  17  equal  parts"  The  dotted  isosceles  triangle  O  1   1   1  (fig.  1) 

17    16   17 

whose  summit  is  the  centre  O,  has  for  its  base  the  continued  line 
1  1  1 J  it  is  this  base  whose  extremities  are  1  1,  wiiich  divides  the 

17   Ifi    17  17    17 
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circumference  into  17  parts.    The  arc  1  1  1  is  one  of  these  parts ; 


17    17  17 

0 


V 

the  continued  line  1  1  1  is  equal  to  the  central  diameter  1  O  1* 


17  16  17  . 


Now  this  central  diameter  is  a  unit ;  for  the  central  circle  and  its 
diameter  are  respectively  units,  which  are  heterogeneous  with  each 
other.    All  the  parallel  lines,  1  1  1,  1  1  1,  &c.  are  equal  to  this 


10     1        ft     1     2 


last  unit.  These  lines  are  the  greatest  which  can  be  drawn  between 
the  two  extreme  circumferences  of  each  ring,  and  they  may  be 
considered  as  the  diagonals  of  those  rings,  in  the  same  manner  as 

o 
the  diameter  I  Q\  can  be  considered  as  the  diagonal  of  the  central 

0 

circle.  We  have,  then,  between  the  diagonal  of  the  central  circle 
and  the  diagonal  of  the  rings,  the  same  analogy  as  between  the 
central  circle  itself  and  these  rings ;  the  central  circle  and  the  rings 
117*^  both  superficial  units,  and  maxima ;  the  diagonals  of  the  central 
circle  and  of  the  rings  are  both  linear  units,  and  also  maxima*  This 
geometrical  construction  of  the  problem,  as  presented  by  fig.  1,  is  the 
only  one  which  can  be  right ;  because  all  the  straight  lines  of  this 
figure  are  either  maxima  or  minima,  in  such  a  manner  that  if  they  be 
maxima  as  lines,  they  are  minima  as  being  opposite  to  an  angle  or 
an  arch  which  is  a  minijnumy  and  if  they  be  minima  as  lines,  they 
are  maxima,  as  being  opposite  to  an  angle  or  an  arch  which  is  a 
maximum,  as  I  shall  demonstrate  at  length  in  another  paper.  These 
lines,  then,  cannot  be  greater  or  less  than  they  are.  M.  le  Gendre^ 
at  the  end  of  his  Geometry,  has  given  an  algebraical  solution  of 
this  problem,  but  be  has  not  given  the  geometrical  construction  of 
his  formulae  :  that  construction  was  in  fact  impossible,  without  de-- 
stroying  the  law  of  continuity. 


Article  III. 


Some  Experiments  on  pure  Nickel,  its  Magnetic  Quality^  and  its 
Deportment  when  united  to  other  Bodies.*  By  W.  A.  Lampadius. 

1.  After  having  in  1796  discovered  a  method  of  obtaining  pure 
malleable  nickel  by  means  qf  an  oxygen  gas  fire,  either  from  Frei- 
berg Bleispeise,  or  from  the  common  regulus  of  nickel  obtained 
from  copper  nickel  by  the  usual  process,  I  occasionally  made  a 
ntmber  of  accurate  experiments  on  many  of  the  properties  of  this 
metal,  which  had  been  hitherto  examined  only  in  a  cursory  manner. 
124  grains  of  speise  gave  me  43  grains  of  nickel,  and  123  grains  of 
copper  nickel  ore  gave  me  63  grains  of  the  pure  metal. 

2.  Magnetic  .Power  of.  Nickel. 
The  magnetometer  described  in  the  preceding  paper  gave  the 

•  Translated  from  Schweigger^i  Joonial  far  Cbemie  und  Ph^iv^^  x.  W4.    \%V\. 
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megnetio  ienergy  of  nickel  a  35>  and  that  of  iron  s  55.  The 
XDagoetic  energy  of  cobalt  was  likewise  tried,  and  found  =  25^ 
but  as  this  metal  was  not  quite  pure,  this  experiment,  as  well  as 
the  magnetiim  of  an  alloy  of  cobalt  and  nickel,  will  be  hereafter 
repeated* 

3.  Alloy  of  Nickel  and  Platinum* 

This,  as  well  as  all  the  subsequent  alloys,  was  made  upon  char* 
coal  kept  intensely  hot  by  a  stream  of  oxygen  gas,  according  to  the 
tnetliod  described  in  my  Manual  for  the  Analysis  of  Minerals.  A 
grain  of  each  of  the  two  bodies,  nickel  and  platinum,  was  put  upon 
the  charcoal.  After  they  had  been  softened  \by  the  applicatioa  of 
the  heat  for  about  half  a  minute,  both  bodies  incorporated  togetlier 
in  a  very  striking  manner.  They  formed  an  alloy  po3sessj[ng  neariy 
the  fusibility  of  copper,  although  nickel  by  itself  is  nearly  as  infu- 
sible as  platinum.  The  alloy  was  completely  malleable,  acauired  a 
fine  polish,  and  had  a  light  yellowish-white  colour,  not  unhke  that 
of  sterling  silver.    Its  magnetic  energy  was  still  35. 

4.  Gold  and  Nickel  {equal  parts). 

Both  metals  very  readily  melt  into  one  round  button;  pret^ 
hard,  harder  than  the  preceding  alloy ;  externally  malleable ; 
capable  of  a  fine  polbh ;  colour  yellowish-white,  a  little  darker  than 
the  preceding  alloy.    The  magnetism  continued  ==  35. 

5.  Silver  and  Nickel  (equal  parts). 

When  I  attempted  to  alloy  these  two  metals,  I  made  the  follow- 
ing observatbns.  The  silver  melted  in  two  seconds,  and  the  nickel 
remained  for  some  time  unmelted  upon  the  silver.  In  about  a 
minute  the  silver,  it  is  true,  took  up  the  nickel,  but  did  not  dis- 
solve it.  When  the  heat  was  continued  some  time  longer,  the  two 
metals  appeared  to  unite  ;  but  at  that  instant  the  silver  burnt  away 
with  a  blue  flame,  and  left  the  malleable  nickel  behind  it ;  but 
about  one  half  of  the  nickel  likewise  was  burnt. 

6.    Copper  and  Nickel  {equal  parts). 

Both  metals  melted  together  in  four  seconds.  The  alloy  was 
brittle  and  granular;  the  colour  reddish-white;  and  the  fracture 
porous.     It  exhibited  no  trace  of  magnetism. 

7.  Nickel  and  Iron. 

Iron  and  nickel  easily  melted  together  into  a  round  bead.  TI)e 
nickel  was  first  melted,  and  the  iron  added  to  it,  to  prevent  the 
last  metal  from  being  burnt  by  the  heat.  By  continuing  the  heat, 
the  greater  part  of  the  iron  separated  from  the  nickel  in  the  state  of 
a  black  oxide,  still  attracted  by  the  magnet.  By  weighing  the  alloy 
I  found  that  it  consisted  of  ten  parts  of  nickel  and  four  parts  of 
iron,  or  the  iron  amounted  to  rather  less  than  one-third  of  the  alloy. 
This  alloy  was  moderately  hard,  quite  malleable,  and  had  the  colour 
of  steel.    Its  magnetism  was  =;  35. 

8.  Phosphorus  and  Nickel. 
Tbe  bead  of  nickel  was  heated  red-hot^  and  then  a  small  piece  of 
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phosphorus  placed  in  contact  with  it.  They  melted  togethn  in  > 
few  seconds.  34  parti  of  nickel  thus  treated  iucreesed  in  weight 
6ve  parts ;  so  that  100  nickel  had  combined  with  15  pbosphonis. 
The  button  externally  was  tin-white,  and  had  the  metallic  lustre. 
It  was  moderately  hard,  and  very  brittle.  Its  fracture  was  foliated  - 
and  crystallioe,  partly  dull,  and  partly  with  the  metallic  lustre,  hi 
tnaj^netism  was  gone. 

a.  Nickel  and  Suiphur 

Eauly  united  together,  when  treated' in  the  same  way  as  ikn 
nidwl  and  phosphorus  had  been.  Externally  the  button  was  4t)Uf 
swelled,  and  grqr  in  colour.  Its  magnetism  likewise  was  gone.  20 
puts  of  nickd  had  taken  up  two  parts  of  sulphur ;  so  that  100  ojf 
tbe  metal  combine  with  tO.  The  mass  was  elastic,  not  very  hard^ 
the  fracture  uneven,  and  the  colour  yetlowish-wbite,  similar  to  that 
of  oadre  copper  nickel  ore. 

10.  From  these  experiments  we  learn, 

a.  The  readiness  with  which  nickel  and  platinum  unite  tt^;etber. 

I.  The  little  affinity  between  silver  and  nickel,  as  the  silver 
nithet  combines  with  osygen  and  is  dissipated,  than  remaiai  muted 
to  the  nickel. 

c.  The  singular  elTect  of  combining  it  with  ctqiper,  la  which  we 
see  two  malleaUe  metals  produce  a  brittle  alloy. 

d.  Tbe  permanence  of  the  mugnetisin  of  nickel  wlien  it  is  alloyed 
with  gold  and  platinum. 

e.  Its  complete  destruction  when  nickel  is  alloyed  with  cc^per. 
y.  Its  diminution  when  oicktrl  is  alloyed  with  iron. 

Perhaps  a  farther  prosecution  of  these  experimenu  might  have  « 
teifdeocy  to  throw  some  light  upon  magnetism.  At  present  1  lay 
ajade  all  hypotheses,  and  satisfy  myself  with  stating  ^mple  fiutt. 
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Mttgnetical  Observations  at   Hackney  JVick.    By  Col.  Beaafojr. 
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(^.  livening 

IM13.  f  Morning 

Di(U)  In  Dec.  <  Noon 

<  (^Evening 

r  Morning 

Ditto  In  Nov.  \  Noon 

(^Evening 

{Morning 
Noon 
Evening 
TMorniug 

Ditto  in  Sept,  ^  Noon 

(^  Evening 
r  Morning 

Ditto  in  Aug.  <  Noon 

(^  Evening 
r  Morning 

Ditto  in  July.^  Noon 

(^Evening 
C  Morning 

Ditto  in  June.  <  Noon 

(^  Evening 
?  Morning 

Diito  in  May.  <  Noon 

(^Evening 
r  Morning 

Ditto  in  April.^  Noon 

(,  Evening 


at  8h  41' Variation  24* 

at  1  40 Ditto  S4 

at  —  — Ditto  — 

at  8  39 Ditto  24 

at  1  42 Ditto  24 

at  —  — Ditto  — 

at  8  32 Ditto  24 

at  1  39 Ditto  24 

at  6  19 Ditto  24 

a(  8  30 Ditto  24 

at  1  39 Ditto  24 

at  6  67 Ditto  24 

at  8  41 Ditto  24 

at  1  42 Ditto  24 

at  6  58 Ditto  24 

at  8  44 Ditto  24 

at  I  30 Ditto  24 

at  6  52 Ditto  24 

at  8  45 Ditto  24 

at  1  44 Ditto  24 

at  6  38 Ditto  24 

at  8  45 Ditto  24 

at  1  48 Ditto  24 

at  6  29 Ditto  24 

at  8  52 Ditto  24 

at  1  52 Ditto  24 

at  6  11 Ditto  24 

at  8  47  -^ . . ..  Ditto  24 

at  1  52 Ditto  24 

at  —  — Ditto  — 

at  8  52 Ditto  24 

at  1  53 Ditto  24 

at  —  — Ditto  — 

at  8  53 Ditto  24 

at  1  51 Ditto  24 

at  —  — Ditto  — 

at  8  40 Ditto  24 

at  1  54 Ditto  24 

at  —  — Ditto  — 

at  8  45 Ditto  24 

at  1  59 Ditto  24 

at  •—  — Ditto  — 

at  8  55 Ditto  24 

at  2  02 Ditto  24 

at  6'  03 Ditto  24 

at  8  44 Ditto  24 

at  2  02 Ditto  24 

at  7  05 Ditto  24 

at  8  37 Ditto  24 

at  1  .50 Ditto  24 

at  7  08 Wtto  24 

at  8  30 Ditto  24 

at  1  35 Ditto  24 

at  7  04 Ditto  24 

at  8  2^ Ditto  24 

at  1  37 Ditto  24 

at  6  M Ditto  24 

at  8  31 Ditto  24 

at  0  59 Ditto  ^4 

at  5  46 Ditto  24 


16'  20", 

20  37 

14  08 

21  45 


►West, 


Wegt. 


West. 


15  05 

19  03 

17  39 

20  SO 

17  17 

20  24 

15  41 

22  53 

15  46 

22  32 

16  04 

15  55 

23  32 

16  08 

14  32 
23  04 
16  43 
12  55 
22  17 
16  04 

12  02 

20  54 

13  47 
09  48 

21  12 

15  25 


Not  oI}8. 
I  West. 
Not  obs. 


} 


West. 


Iwest. 
Iwest. 


} 
} 


Wfrt. 


West. 
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B5 


Month. 


Dec. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


Morning  Obsenr. 


Hour. 


1 

21 

3 

4 

5 

6 

7 

8 

§ 

11 
12 
13 

141 
15 

IS 


8b 

8 
8 


'45' 

45 

45 


8 
8 
8 
8 
8 
8 


45 
40 
45 
45 
35 
35 


Variation. 


84« 

24 

24 


18'    52" 

16  53 

17  04 


Noon  Observ*' 


Hour. 


8 
8 
8 
8 
8 
8 


45 
45 
50 
45 
65 
50 


24 
24 
24 
24 
24 
24 


17  ^8 

17  18 

17  10 

17  36 

17  19 

18  00 


h   ' 

1  30 
1  00 
1     40 


1    45 
1    35 


Variation. 


// 


24  20  04 
24  21  07 
24    20    01 


1    25 


T 


24    21     18 
24    20    30 


24 
24 
24 
24 
24 
24 


18  12 
20  20 
20  14 

19  40 

18  14 

19  46 


1  20 

1  35 

1  30 

1  40 


24  19  35 

24  19  59 

24  18  55 

24  20  48 

24  21  44 


1    55   24    19    40 
1    30   24    21     19 


Evening  Observ. 


Hour. 


Variation. 


> 

tn 

o 


•a 
> 

M 
C^ 
CO 

JO 

o 


9 


Comparison  of  the  Variatums  in  the  Years  1813  and  1814. 


CMoming 

April    ^Noon 

V  £yening 

CMotbIi]^  

May      SNoon , 

CKvening , 

CMorniDg   , 

/tiBe     <NooD , 

(BTenijDg »,., 

vMoming  .,,...., 
July      ^Xoon 

CE^ening 

CMorning   

Aug,     KNoon 

(  Evening 

CMoraiBg  

Sept.     <Jfoon..... 

t^yeniug 

"Mbratng  

Oct.      •^Noon 

BvoB^og. •  . 

Morning   

Not.     ^Noon 

JBrenUig    .J 


240  09'    18" 

24  21  12 

24  15  25 

24  12  02 

24  20  54 

24  13  47 

24  12  35 

24  22  If 

24  16  04 

24  14  32 

24  23  04 

24  16  43 

24  15  55 

24  23  32 

24  16  08 

24  15  46 

24  22  32 

24  16  04 

24  ^15  41 

24  82  53 

24  17  17 

24  20  24 


24«»  12' 

24  23 

24  15 

24  -l«- 

24  22 

24  16 

24  13 

24  22 

24  16 

24  13 

24  23 

24  17 

24  14 

24  23 

24  16 

24  14 

24  23 

24  16 

24  14 

24  21 


53" 

53 

30 

49- 

13 

14 

10 

48 

18 

29 

44 

00 

13 

48 

31 

33 

17 

50 

08 

45 


24  16  20 
24  20  37 


Difference. 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 


3' 

2 

0 

1 
2 

0 
0 
0 

1 

0 
0' 

1 

0 
0 
L 
0 
0 

r 
1 


35" 

41 

05   .   . 

19 
27 
35 
3> 


40 
1.T 
42 
16 
23 
16 
45 
46 
33 
09 


-  0  57 
+  0  13 


in  taking  liie  ineftii-  of  the  ob6enration»  for  the  month  of  No- 
vember, the  variation  on  the  4th  and  25th  are  rejected^  as  being 
q&HsuaUy  great,  for  which  no  cause  can  be  assigned. 

Dec.  9. — ^The  needle  vibrated  at  intervals  2&  ^'\  and  in  the 
evening  the  wind  blew  very  hard  and  squally  from  the  S.W.  accom- 
panied by  rain. 

Vol.  V.  NM.  E 
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Dec.  16. — ^The  needle  vibrated  I5'j  wind  high  and  squally  from 
the  S.W.J  followed  by  rain. 

o  .     -  „      <  Between  noon  of  the  1st  Nov. )  o.orvr  :«%^k^ 
Ram  fallen  J  ^^^^^  J^  ^^  ^^  1^^  y^  ^  2-207  mchei. 


Article  V. 

On  the  Conversion  of  Casi-Iron  Pipes  into  a  Substance  bearing 
some  resemblance  to  Plumbago.  By  William  Henry,  M.D. 
F.R.S.  &c. 

I  WAS  lately  requested  by  a  gentleman  who  resides  in  the  neigh- 
bourhood of  Newcastle-upon-Tyne,  to  examine  the  nature  of  the 
change  efiected  in  a  cast-iron  pipe,  placed  in  the  shaft  of  a  coal 
mine  near  that  town.  In  sinking  the  shaft,  it  w^as  necessary,  as 
sometimes  happens,  to  put  down  a  civrb^  or  cylinder,  of  cast-iron, 
in  order  to  support  a  bed  of  quicksand ;  and  into  a  suitable  opening 
in  this  cylinder,  the  cast-iron  pipe,  three  inches  di^ameter,  was 
bolted  by  means  of  ^flancke  at  its  extremity.  Its  use  was  to  allow 
an  exit  to  the  water  and  gas,  which  issued  from  the  stratum  of 
quicksand. 

The  fragment  of  the  pipe,  with  which  I  was  furnished,  was  of  a 
dark  grey  colour ;  its  inner  surface  was  smooth  and  black ;  and  its 
outer  surface  had  a  thin  ochrey  incrustation.  The  usual  fracture  of 
cast-iron  was  exchanged  for  an  earthy  one,  except  near  the  centre 
of  the  mass,  where  somewhat  of  the  usual  texture  of  cast  iron  was 
still  visible.  It  was  soft  enough  to  be  easily  scraped  by  a  kniSe ; 
and  was  readily  broken  by  a  slight  blow  of  a  hammer.  Some  parts 
of  it  left  a  black  trace  on  writing  paper,  but  destitute  of  the  lustre 
which  the  traces  of  plumbago  exhibit. ' 

The  specific  gravity  of  the  specimen  was  2'OOS ;  and,  after  being 
soaked  an  hour  or  two  in  water,  it  became  2*155. 

Twenty  grains  of  the  powdered  substance  were  projected  upon 
200  grains  of  melted  nitre.  The  combustion  was  very  feeMe, 
compared  with  that  which  happens  to  plumbago  under  similar  cir- 
cumstances. After  washing  off  the  nitre^  there  remained  14-^ 
grains,  which  were  almost  entirely  oxide  of  iron,  consisting  pro- 
bably of  1 1*2  iron  and  8'3  oxygen. 

A  small  piece  of  the  pipe,  weighing  6^  grains,  was  .passed  into  a 
glass  tube  contaiding  diluted  sulphuric  acid  over  mercury.  The 
acid  acted  very  slowly ;  and,  in  eight  days,  when  its  effect  seenEied 
to  be  complete,  only  half  a  cubic  inch  of  hydrogen  gas  was  formed* 
This  was  only  about  ^th  of  wliat  would  have  been  obtained  from, 
the  same  quantity  of  cast-iron.^    There  remained  a  black  and 

•  A  piece  of  plambago  from  Borrowdale,  kept  eight  days  io  dUute  sulphuric 
■acid,  bad  evalired no  gas. 
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-  bulky  substance,  which,  when  dried  and  projected  on  red-hot  nitre, 
burnt  rather  more  vividly  than  the  original  substance^  but  still 
afforded  much  oxide  of  iron. 

It  was  clear,  therefore,  that  a  large  share  of  the  metallic  part  of 
the  pipe  had  been  removed;  and  that  what  remained  was  composed 
of  iron,  plumbago,  and  other  impurities  usually  present  in  cast- 
iron.  With  the  view  of  ascertaining  the  cause  of  the  change,  I 
next  examined  the  water  from  the  bed  of  quicksand,  a  bottle  of 
which  had  been  sent  along  with  the  fragment  of  pipe. 

The  water  had  a  brackbh  taste,  and  was  of  the  specific  gravity 
1008.  It  gave  no  traces  of  iron,  either  with  triple  prussiate  of 
potash,  or  succinate  of  ammonia.  I  collected  the  gas  from  a  wine 
pint  of  it ;  but  it  was  lost  by  accident  before  being  examined.  By 
the  usual  methods  of  analysis^  a  wine  pint  gave  64  grains  of  dry 
salt^  composed  of 

Muriate  of  soda • 32 

'  magnesia 16 

■     — ;—  lime 10 

Sulphate  of  lime • 4 

Carbonate  of  lime 2 

64 

It  is  most  probably  to  the  agency  of  the  muriates  of  lime  and 
•  thagnesia,  that  we  are  to  ascribe  the  removal  of  the  metallic  part 
of  the  pipe.  I  have  often  remarked  the  effect  of  solutions  of  these 
salts  in  discharging  writing  ink  from  the  labels  of  bottles,  to  which 
they  have  been  accidentally  a|)plied :  and  I  was  lately  bafBed  in 
sevecal  attempt?  to  restore  the  legibility  of  some  of  the  M.S.S.  of 
a  most  accomplished  scholar  (the  late  Mr.  Tweddell  of  Trin.  Coll. 
Cambridge)  which  had  lain  some  time  under  sea  water,  abounding, 
as  is  well  known,  in  muriate  of  magnesia.  The  texture  of  the 
paper  was  entire,  but  the  iron  basis  of  the  ink,  as  well  as  the  gallic 
acid,  was  entirely  removed. 

In  that  copious  repository  of  valuable  knowledge.  Dr.  Priestley's 
Experiments  and  Observations  on  Air,*  some  facts  are  stated,  that 
bear  an  analogy  to  the  one  which  I  have  described.  Cast-iron  nails, 
he  found,  dissolved  very  slowly  in  diluted  sulphuric  acid;  and  left 
a  large  proportion  of  black  matter,  which  had  the  original  form  of 
the  nails.  This  experiment,  he  observes,  explains  what  happens  to 
cast-iron  pipes  in  pits,  the  water  of  which  is  impregnated  with 
vitriolic  acid;  for,  in  time,  they  become  quite*  soft,  or,  as  it  is 
called,  rotten^  and  may  be  cut  with  a  knife. 

In  Cornwall,  I  am  informed,  cast-iron  pipes  are  disused  in  many 
of  ihe  mines;  but  tliis  is,  owing  to  the  presence  of  sulphate  of 
copper  in  the  water,  the  corroding  effects  of  which  render  it  neces* 
aary  to  substitute  pipes  of  brass  or  copper. 

*  Abridged  and  methodized,  vol.  iii.  part  iii.iect.  9, 

£  2 
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The  following  fact,  which  was  lately  observed  at  the  printing- 
works  of  a  frienid  of  mine,  belongi^  to  a  different  class  of  pheno- 
mena ;  and  is  perhaps  to  be  accounted  for  by  galvanic  agency.  In 
order  to  confine  the  heat  in  sonie  cast-iron  steaip-pipes,  they  were 
placed  in  a  trough  or  gutter  made  of  bricks,  into  which  powdered 
charcoal  was  tightly  rammed.  At  a  place  contiguous  to  a  joint, 
formed  by  bolting  two  flanches  together,  a  leak  had  happened  f 
and  when  the  iron  pipe  was  taken  up,  it  was  found  in  the  neigh-^ 
bourhood  of  the  leaky' part,  to  be  perfectly  soft  and  rojtt^n*  I  was 
not  able  to  obtain  an  oj^rtunity  of  examining  the  nature  of  thr 
change  by  any  experiments  on  the  altered  iron. 

Manchester^  Dec.  1314. 


■Mil* 
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% 

ROTAL    SOCIBIT. 

On  Thuprsday  the  24th  of  November,  [Mirt  of  a  pper  by  Th, 
Brewster  was  read,  on  the  depolarisation  of  light  by  mineral,  vege- 
table, and  animal  bodies. 

On  Wednesday  the  30th  of  November,  the  day  of  the  anni- 
versary election,  the  Copleyan  medal  was  given  to  Mr.  Ivory  for 
his  Mathematical  Papers  published  in  the  T^nsactions.  The  fol- 
lowing office-bearers  were  elected  fcH*  the  ensuing  year. 

President. — Right  Hon.  Sir  Joseph  Banks,  Bart.  K.  B. 
SscRJBTARiBS.. — ^William  Hyde  WoUastpn,  M,  D. 

Taylor  Combe,  Esq.  M.  A. 
Treasurer. — Samuel  Lysons,  Esq. 

OF  THE  OLD    COUNCIL, 

Right  Hon.  Sir  Joseph  Banks.. 
Sir  Charles  Blagden,  Knt. 

Samuel  Goodenough,  Lord  Bishop  of  Carlisle,  V»P«  .\ 
Taylor  Combe,  Esq.  Secretary. 
Samuel  Lysons^  Esq.  Treasurer,  V.  P. 
George,  Earl  of  Morton,  K.  T..  V.  P. 
Thomas  Murdoch,  Esq. 
-  John  Pond,  Esq.  Astr.  Royal. 
William  Charles  Wells,  M.  D. 
William  Hyde  Wollaston,  M.D.  Secretary. 
Thomas  Young,  M..p.  Seccretary  for  Correspondence.. 

OF  THE  NSW  COUNCIL. 

Mr.  William  Allen. 
,  William  Blake,  J&q. 
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Rev.  Chiirlcs  Bunbi^^  LL.  D^ 

Charles  WiiKam,  mr\  of  Chartevtlle. 

Davies  Giddy,  Esq.  M.  P. 

Sit  Evertrd  Home,  Bart^ 

James  Horsburgh,  Esq. 

Alexander  Marcet,  M.  D, 

Thomas,  Earl  of  Selkirk. 

Henry  Warbtirton,  Esq. 
The  number  of  deaths  since  the  last  anniversary  election  has 
been  16;  the  nnmber  of  new  members  admitted,  23.    The  num« 
ber  of  ordinary  members  on  the  eleetkxi  list  amounts  to  580,  that 
of  foreign  n>embers  to  43,  making  a  total  of  623  members. 

On  Thursday  Dec.  8,  Dr.  Brewster's  paper  on  the  dq^olarisation 
of  light  by  different  bodies  was  continued.  He  gave  a  long  list  of 
animal,  vegetable,  and  mineral  bodies,  that  have  the  property  of 
depolarising  light ;  together  with  a  Ibt  of  bodies  that  have  no 
enect  in  producing  this  depolarisatbn.  He  then  gave  his  theory  of 
this  depolarisation.  Bodies  capable  of  depolarising  light  may  be 
divided  into  seven  classes.  1.  Those  that  have  a  neutral  axis  and 
product  a  double  image.  With  respect  to  these  bodies  the  theory 
is  evident.  2.  Those  that  have  a  neutralWis  but  produce  only  a 
single  iitlBge,  as  the  human  hair.  In  thesle^odies  he  supposes  ths^ 
two  images  are  really  produced,  but  that  they  coincide  with  each 
other. 

On  Thursday  Dec.  15,  Dr.  Brewster^s  paper  was  concluded. 
He  cotitiniied  his  enumeration  of  the  difierent  classes  of  depola- 
rising bodies  as  follows : 

3.  Those  that  have  tio  depolarising  axis  but  depolarise  light  in 
every  direcllon,  as  gum  arabic.  These  he  conceives  to  be  com- 
posed of  laj^ers  placed  one  over  the  other,  each  of  which  has  a  de- 
polarising axis  f- and  as  these  axes  are  placed  in  every  direction^ 
the  body  acquires  the  property  of  depolarising  in  every  direction. 
4.  Those  bodies  that  have  an  approximation  to  a  neutral  axis,  as 

S old-beater's  skin.  5.  Those  that  have  an  approximation  to  a 
epolarising  axis.  6.  Those  that  allow  the  light  nearly  to  vanish, 
but  not  quite,  at  every  alternate  sector,  as  oil  of  mace.  7-  Those 
that  allow  it  to  vanish  entirely  at  e^ery  alternate  sector,  as  calca- 
reous spar,  when  the  light  parses  thtough  the  shorter  axis. 

At  tne  same  meeting,  part  of  a  paper  by  Benjamin  Travers,  Esq. 
was  read.  On  the  Mechanism  by  which  the  Eye. adjusts  itself  to  dif> 
ferent  Distances.  The  paper  was  drawn  up  with  uncommon  clear- 
ness, and  even  elegance.  It  consisted  of  three  parts :  1.  A  sketch 
of  the  different  hypotheses  to  which  this  mechanism  has  beea 
ascribed,*  with  the  author's  reasons  for  not  admitting  them.  These 
ire  the  muscles  of  the  eye,  the  ciliary  processes,  the  supposed 
muscularity  of  the  lens  itself.  2.  An  account  of  the  anatomy  of 
.  the  eye,  as  far  as  it  is  r^uisite  for  the  purposes  of  the  paper. 
3.  His  reasons  for  believing  that  external  j^ressure  is  applied  to  the 
lens,  and  that  this  pressure  is  sufficient  to  alter  its  shape. 
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On  Thursday  22d  Dec.  Mr.  Travcrs's  paper  was  C()ntinued. 
He  gave  his  reasons  for  consideripg  the  iris  as  muscular^  and  that 
by  means  of  it  the  pupil  is  adjusted  to  different  distances. 

Tlie  Society  adjourned  over  two  Thursdays^  on  account  of  the 
approaching  holidays. 


JLINNiEAN   SOCIETY. 


On  Tuesday,  December  6th,  a  paper  by  James  Johnson,  Esq. 
was  read,  giving  an  account  of  some  fossil  bones  found  in  the  cliff 
near  Lyme,  Dorsetshire.  This  cliff  abounds  in  belemnites,  nautili, 
and  the  remains  of  other  sea  animals.  The  bones  in  question 
have  been  supposed  to  belong  to  the  crocodile ;  but  Mr.  Johnson 
gave  his  reasons  for  considering  that  opinion  as  ill  founded.  He 
thinks  they  (institute  the  bones  of  a  new  and  unknown  species  of 
amphibious  animal.  He  is  of  opinion  that  the  animals  whose 
remains  are  found  here  lived  and  died  upon  the  spot. 

A  communication  from  Mr.  Sowerby  was  also  read,  On  the 
Spiral  Tubes  of  some  Fossil  Shells  belonging  to  the  genus  Anomia 
of  linnteus  and  Terrebratula  of  Lamark.  These  shells  occur  in 
limestone,  and  he  thinks  the  spiral  tubes  will  furnish  characters 
sufficient  to  constitute  them  a  new  genus. 

M.  Vieillot's  paper  begun  at  the  last  meeting  was  continued. 

On  Tuesday  December  the  2Gth  M.  VieiUot's  paper  was  con- 
tinued. 

Specimens  of  flax  and  hemp  were  exhibited  to  the  Society, 
prepared  by  machinery  invented  by  Mr.  Lee,  without  water  steep- 
ing or  dew' retting.  The  specimens  were  beautiful.  The  advan- 
tages of  the  plan  are  that  the  produce  is  greater  and  better;  and 
the  green  part  of  the  plant  is  preserved,  which  furnishes  very  good 
food  for  cattle,  and  is  an  excellent  manure.  The  seed  also  is 
preserved. 

WBBNERIAN   SOCIETY. 

At  the  Meeting  of  this  Society,  on  Saturday  the  1 2th  of  Novem- 
ber,  there  was  read  a  paper  by  the  Rev.  Dr.  Fleming  of  Flisk, 
On  the  Fossil  Species  of  Orthocera  found  in  Britain.  The  Doctor 
has  paid  much  attention  to  petrifactions ;  and  he  here  d^cribed  no' 
fewer  than  ten  species  of  orthocera,  all  of  them  found  in  strata 
belonging  to  the  independent  coal  formation  in  the  county  of  Lin- 
lithgow. Two  of  these  orthoceratites  have  already  been  figured 
by  the  late  Rev.  Mr.  Ure,  in  his  History  of  Rutherglen  and  Kil- 
bride ;  the  rest  were  now  for  the  first  time  described ;  and  the  d^r 
scriptions  were  illustrated  by  beautiful  and  correct  drawings.  The 
secretary  presented  two  communications  from  Mr.  Scoresby,  junior, 
of  Whitby,  of  great  interest  to  the  meteorologist;  being  journals 
kept  during  voyages  to  Davis's  Straits,  in  the  years  1813  and  1814, 
in  which  Mr.  Scoresby  notes  the  latitude  and  longitude;  the  tejm- 
pcrature,  generally  giving  the  mean  of  three  daily  observations ;  the 
direction  and  strength  of  the  winds;  the  aqueous' and  other  meteors j 
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the  modifications  of  the  clouds  according  to  Mr.  Luke  Howard's 
plan ;  and  the  different  animals  seen,  the  appearance  of  the  ice^. 
and  other  incidental  circumstances. 

At  the  same  meeting  there  was  read  a  letter  from  Mr.  William 
Nicol,  Lecturer  on  thffPhilosophy  of  Natural  History,  addressed  to 
Professor  Jameson,  giving  an  account  of  a  bed  of  flexible  floetz 
limestone,  observed  by  him  on  the  coast  of  Durham  county,  near 
Tynomouth  castle.  Fine  specimens  were  exhibited.  This  lime- 
stone is  very  distinctly  of  a  lamellar  structure.  When  a  thin  bar 
of  it  is  thoroughly  wetted,  it  is  very  flexible ;  when  evaporation  has 
proceeded  a  certain  length,  it  becomes  rather  rigid ;  but  when  the 
water  is  completely  exhaled,  it  regains  its  flexibility,  nearly  to  the 
stfme  extent  as  when  saturated  with  water. 

There  was  also  read  a  short  account  of  the  different  strata  cut 
through  in  sinking  the  pit  to  the  coal  at  Brora  in  Sutherlandshire, 
communicated  by  Mr.  Dempster  of  Dunichen. 


Article   VII. 
sGi«NTiFic  intblligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

I.  Lectures. 

Mr.  Singer  will  commence  his  Lectures  on  Electricity  and 
Electro-Chemistry,  at  the  Russell  Institution,  on  Monday  the  16th 
of  January,  at  8  o'clock  in  the  evening.  The  Lectures  will,  be 
continued  every  succeeding  Monday  at  the  same  hour.  A  syllabus 
may  be  obtained  of  the  secretary,  at  the  institution.  Great  Coram* 
street,  Russell-square  5  or  of  Mr.  Singer,  N°  3,  Princes-street, 
Cavendish-square. 

Dr.  Clarke  and  Mr.  Clarke  will  begin  their  next  Course  of 
Lectures  on  Midwifery  and  the  diseases  of  women  ,and  children,  on 
Monday,  January  23d.  The  Lectures  are  read  every  morning, 
from  a  quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience 
of  students,  attending  the  hospitals.  For  particulars  apply  to  Dr. 
Clarke,  New  Burlington-street,  or  to  Mr.  Clarke,  10,  Saville  Row, 
Burlington  Gardens. 

■  Medical  School  of  St.  Thomas's  and  Quy^s  Hospitals.'—The 
Spring  Course  of  Lectures  at  these  adjoining  Hospitals  will  com- 
mence the  beginning  of  February,  viz.: 

At  St.  Thomas's. — Anatomy  aud  the  Operations  of  Surgery ;  by 
Mr.  Astley  Cooper  and  Mr.  Henry  Cline. — Principles  and  Practice 
of  Surgery ;  by  Mr.  Astley  Cooper. 

j4t  Guy's. — Practice  of  Medicine  5  by  Dr.  Babington  and  Dr. 
Oirry. — Chemistry ;  by  Dr.  Babington,  Dr.  Marcet,  and  Mr. 
Allen. — ^Experimental  Philosophy;  by  Mr.  Allen. — ^Theory  of  Me- 
dicioci  and  Materia  Medica  5  by  Dr.  Curry  and  Dr.  Cholmeley.— r 
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Midwifery,  and  Diseases  of  Women  and  Children ;  by  Dr.  Haigh- 
ton. — Physiology,  or  Laws  of  the  Animal  Economy ;  by  Dr. 
Haighton. — Structure  and  Diseases  of  the  Teeth ;  by  Mr.  Fox. 

N.  B.  These  several  Lectures  are  so  arranged,  that  no  two  of 
them  interfere  in  the  hours  of  attendance ;  and  the  whole  is  calcu^ 
lated  to  form  a  complete  Course  of  Medical  and  Chirurgical  In- 
struction. Terms  and  other  particulars  may  be  learnt  at  the  re- 
spective Hospitals. 

IL  Important  Chirurgical  Operation. 

A  new  method  of  operating  for  the  cure  of  Popliteal  Aneurism 
has  been  employed  in  Dublin  with  the  most  complete  success; 
which  seems  to  open  new  and  important  views  with  respect  to  the 
treatment  of  diseased  and  wounded  arteries  in  general.  ; 

The  operation  was  performed  by  Mr.  Crampton,  Surgeon  Gene- 
ral, at  the  King's  Military  Infirmary,  near  Dublin,  on  the  15th  of 
October.  The  following  particulars  respecting  the  operation  are 
extracted  from  the  Hospital  Journal.  "  The  femoral  artery  was 
laid  bare  at  the  usual  place,  by  an  incision  three  inches  in  length 
and  compressed^  (but  not  tied  circularly,)  by  a  narrow  tape,  so  as 
completely  to  obstruct  the  current  of  the  blood  witli  the  least  poS" 
sible  disturbance  to  the  artery,  or  injttry  to  its  coats.  The  ligature 
was  by  a  peculiar  contrivance  applied  in  such  a  manner  as  to  enable 
the  operator  to  tighten  or  to  relax  it  at  pleasure,  without  interfering 
with  the  wound.  In  two  hours  and  a  quarter  the  ligature  was 
gently  relaxed,  but  not  completely  loosened ;  no  pulsation  in  the 
ham.  In  twenty- four  hours  the  artery  was  relieved  from  all  com-^ 
pression ;  but  as  a  measure  of  precaution,  the  ligature  was  left  in 
the  wound.  In  forty-eight  hours  the  ligature  was  withdrawn,  and 
the  wound  was  united  by  adhesive  plaster." 
•  The  patient  was  examined  on  the  fifth  day  by  several  professional 
gentlemen ;  his  health  was  not  in  the  least  degree  deranged.  The 
tumor,  which  had  decreased  by  one  half,  was  without  pulsation, 
^nd  nearly  incompressible.     The  temperature  of  each  foot  was  84*', 

On  the  1 4th  day  the  wound  was  nearly  healed,  and  the  man  went 
about  the  ward  on  crutches. 

On  the  18th  day  the  wound  was  healed,  and  the  tumor  which 
could  be  seen  only  in  the  extended  position  of  the  limb,  was  in- 
compressible, and  altogether  free  from  pain. 

The  advantage  of  Mr.  Crampton's  operation  consists  in  its  imi- 
tating in  the  most  favourable  way  the  process  of  ^nature,  in  the. 
spontaneous  cure  of  aneurism. 

1st.  By  interrupting  the  course  of  the  blood  through  the  rup- 
tured artery,  the  fluid  contents  of  the  aneurismal  sack  are  allowed 
io  coagulate,  and  th^  circulation  is  thrown  upon  the  collateral 
branches. 

2d.  The  subsequent  obliteration  of  the  artery  is  effected  by  a 
natural  process,  which  protects  the  patient  from  the  long  train  of 
fu&iprings,  and  of  dangers  necessarily  attendant  upon  the  permanent 
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eontraction  of  a  gteat  artery,  and  its  separation  from  the  ligature 
by  the  process  of  sloughing  or  ulceration. 

The  details  of  this  important  case  will  no  doubt  be  »peedilj 
communicated  to  the  profession,  through  some  of  the  usual  chan- 
nels of  scientific  intelligence. 

III.  Air  Vbhcmo. 

The  Europeans  who  are  not  seasoned  to  the  climate  are  accus- 
tomed to  leave  Carthagena  (in   South  America)  during  the  heats  of 
summer,  and  to  spend  that  season  at  Turbaco,  an  Indian  inland 
viUage,  delightfully  situated  on  the  top  of  a  hill.     Mr.  de  Hum- 
boldt and  his  fellow  traveller  M.  Bonpland,  spent  the  momh  of 
April,  1801.  in  this  village.      During  their  herbalizations,  they 
were  informed  by  their  Indian  guides,  that  there  existed  a  country 
not  far  ofi>  in  the  midst  of  a  forest  of  palms^  to  which  the  name  of 
volcanitos  {little  volcanoes)  was  given ;  that  its   surface  had  been 
formerly  covered  with  fire  ;  that  a  priest  had  extinguished  the  com- 
bustion with  holy  water;  and  that  now  it  emitted  nothing  but 
water.     On  going  to  the  spot,  our  travellers  found  in  the  middle 
of  a  vast  plain,  eighteen  or  twenty  small  cones,  about  24  feet  in 
height.    These  cones  are  formed  of  a  blackish  grey  clay,  and  have 
an  opening  at  their  summits  filled  with  water.     On  approaching 
these  small  craters,  a  hollow  but  very  distinct  sound  is  heard  at 
intervals,  15  or  18  seconds   previous  to  the  disengagement  of  a 
great  quantity  of  air.    The  force  with  which  this  air  rises  above  th^ 
syrface  \)f  the  water,  may  lead  us  to  suppose  that  it  undergoes  a 
great  pressure  in  the  bowels  of  the  earth.     Five  explosions  gene- 
rally take  place  in  two  minutes,  and  this  phenomenon  is  often 
attended  with  a  muddy  ejection.    According  to  the  Indians^  the 
forms  of  the  cones  undergo  no  visible  change  in  a  great  number  of 
years;  but  the  ascending  forca  of  the  gas,  and  the  frequency  of 
the  explosions,  appear  to  vary  according  to  the  seasons.     Mr.  de 
Humboldt  examined  this  gas,  and  found  that  it  was  azOte  mixed 
Tj^ith  less  than  one  thousandth  of  its  bulk  of  oxygen  gas.     Here  is 
a  phenomenon  well  worth  the  attention  both  of  geologists  and 
chemists.     Whence  comes  this  azotic  gas  ?  How  is  it  produced  ? 
Does  there  exist  in  this  place  an  immense  magazine  of  ammonium, 
which  by  means  of  water  is  converted  into  azote  ?  We  are  fer  in- 
deed from  being  able  to  philosophize  in  the  present  state  of  our 
knowledge,  respecting  the  changes  that  take  place  under  the  sur- 
face of  the  earth. 

IV.  Mathematical  Problem. 

(To  Dr.  Thomson.) 
SIR,  Plymouth,  Nov,  21, '1814. 

ri)eg,  through  the  medium  of  your  Journal,  to  present  to  the 
Uttention  of  the  mathematical  part  of  your  readers,  the-  following 
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Tbearem,  originally  proposed  by  the  celebrated  John  Bernouilli, 
and  which  I  have  exiacted  froin  Bossut's  Calcul.  Integral^  torn.  i. 

p^4^4. 

The  karoed  aaAor^  finom  whose  invaluable  work  I  have  taken  it, 
has  not  ctven  the  investigation ;  and  I  therefore  solicit  the  favour 
of  wmr  insenioff  it,  in  hopes  that  sodoe  of  your  correspondents  may 
be  able  to  fiimiiui  a  solution  to  it. 

I  am.  Sir,  your  humble  Servant, 

Georgb  Haiivbt. 

Theorem. 

^  Lei  A  4  B   be  the  setni-circumference  of  a  circle,  of  which 
A  Bf  the  diameter,  is  equal  to  the  two  semi-axes. 
At  C%  B  C,   of  a  giv^n  eiipse.    Divide  the  semi- 
circumference,  A  4  B,  into  a  number,  2,  4,  8,  16, 
j^o.«  of  equal  parts ;  draw  straight  lines  from  the 
MHiit  C   to  all  the  points  of  division :    take    the 
arithmetical  mean  of  all  the  straight  lines  drawn  to 
tl>e  points   of  division    denoted  by  odd  numbers, 
nud  also  the  arithmetical  mean  of  the  sum  of  all  the 
lilies  drawn  to  the  points  of  the  even  numbers,  and 
the  half  of  AB;  these  two  arithmetic  means  shall 
be  the  radii  of  two  circles,  the  circumference  of  one  of  whieh 
rimll  be  less  than  that  of  the  eiipse,  and  the  circumference  of  the 
Other  greater." 

Required  the  demonstration  ? 

V.  Burning  Gas  in  tlie  Appemnes. 

Sir  Humphry  Davy  lately  discovered,  in  the  Appenines,  a  jet  of 
gas  burning  with  great  brilliancy,  and  forming  a  column  of  flame 
MX  feet  high.  The  gas  was  pure  carbureted  hydrogen.  This  is  a 
fact  of  considerable  interest  in  a  geological  point  of  view.  The 
Appenines  consist  chiefly  of  limestone,  and  belong,  unless  I  iim 
misinformed,  to  the  floetz  formation.  It  would  be  of  importance 
to  know,  whether  any  coal  exists  in  the  neighbourhood  of  this 
flaming  jet  of  gas,  or  whether  it  proceeds  from  a  great  depth  under 
the  surface.  This  gas  is  formed  in  great  abundance  at  the  bottom 
of  dirty  stagnant  water  during  the  summer  time.  But  that  fact 
throws  no  apparent  light  on  the  formation  of  the  gas  iu  the  moun- 
tains of  the  Appenines. 

VI.  Weather  in  Iceland  during  the  Winter  181S — 14. 

Some  of  my  meteorological  friends  are  anxious  to  know  through 
the  medium  of  the  Annals  of  Philosophy^  whether  there  was  any 
thing  peculiarly  severe  in  the  last  winter  in  Iceland.  If  any  of  my 
readers  happen  to  be  acquainted  with  the  matter  of  fact,  it  would 
be  considered  as  an  obligatbn  if  tbey  would  communicate  what 
they  know. 
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VII.  Chromaie  of  Iron. 

Chromate  of  iron  occurs  in  the  Bare  Hills  near  JBaltimore,  in 
North  America^  in  great  abundance.  These  hills  appear  to  be 
serpentine,  so  that  the  situation  of  this  mineral  is  the  same  ia 
America  as  in  France.  The  chromate  of  iron  occurs  in  these  hills 
in  three  states :  1.  In  compact  masses  of  considerable  size,  mixed 
with  talc,  steatite,  &c.  In  this  state,  which  is  I  presume  the  same 
nearly  with  the  French  chromate,  it  has  some  resemblance  to  brown 
blende.  2.  In  grains  from  the  size  of  a  mustard  seed  to  that  of  a 
pepper  corn,  imbedded  in  steatite.  3.  Crystallized  in  regular 
octahedrons.  The  colour  of  these  crystals  is  black,  inclining  to 
steel  grey.  Surface  smooth.  Lustre  vitreous.  Fracture  con- 
choidal.  Opake,  except  some  specimens  which  transmit  a  blood 
red  light.  Infusible  before  the  blow-pipe,  without  addition. 
Magnetic  in  a  considerable  degree.  Mr.  Hayden,  from  whom  this 
account  is  taken,  believes  that  many  specimens  of  supposed  octa« 
bedral  iron  ore  are  really  chromate  of  iron.* 

VIII.  Magnetic  Pyrites. 

Stromeyerhas  lately  subjected  this  mineral  to  a  new  analysis, 
and  as  he  was  at  uncommon  pains  to  attain  the  mineral  in  a  state  of 
purity,  it  is  probable  that  the  result  which  he  obtained  is  a  close 
approximation  to  the  truth.  Mr.  Hatchett  published  the  first  ana- 
lysis of  this  mineral,  and  made  us  acquainted  with  its  true  nature. 
It  was  analysed  by  Proust,  and  experiments  on  the  artificial  com- 
binations of  iron  and  sulphur  were  made  by  Vauquelin.  The  ibi* 
lowing  is  the  result  which  they  obtained : — 

IroD. 

Hatchett 100  +  57-48  sulphur. 

Proust 100  +  60 

Vauquelin 100  -f  28-22 

Stromeyer 100  +  67-08 

If  my  number  for  the  weight  of  an  atom  of  iron  be  correct,  andf 
if  magnetic  pyrites  be  composed  of  one  atom  iron  and  two  atoms 
sulphur,  its  constituents  should  be 

Iron,  ," 

100  +  55*99  sulphur. 

This  circumstance  throws  some  doubt  upon  the  accuracy  of 
Stromeyer's  analysis.  He  informs  us,  that  magnetic  pyrites  usually 
contains  a  mixture  of  metallic  iron  and  of  cubic  pyrites.  If  this 
be  the  case,  the  chance. of  error  in  such  an  analysis  was  considerably 
increased.  > 

IX.  IVIiitestone. 

Among  some  minerals  which  I  lately  received  from  Freyberg, 
tbere  is  aspeciownof  the  true  whitestone  of  Werner.     This  rock 

*  Bracers  American  JoarnaJ,  No.  iy.  p.  ^A% 


^hMe  dEfibrent  minerab ;  namely,  felspar, 
t  iAsfKC  and  quartz  are  bodi .  wliite^  and 
^^  ^T^nfftf  f***  of  ***c  T^ck.  The  garnet  is  scattered 
^  ij^i^vk.  it  ^flMlI  ^  grains  and  crystals.  From  thk 
lE^  t  ^^""^  ^^  ^^^  notions  respecting  this  rode  in  this 
.i«  ^•^•^ow  hitherto  incorrect.  I  have  never  seen  any  rock 
^j|^>^  ti  iu  iinnt  Britain,  except  in  cabinets  3  and  in  no  one 
^.  >^^  ( ..^M^  ^  le«um  whence  the  specimen  had  come.  We  see 
'^^  .fiM  Mftpfef^k^s  analysis,  given  in  a  preceding  number  of  the 
ttmu.^  {a^  ^  HO  real  utility,  as  the  constituents  so  found  must. 
j«ui,W  vttHH^  ^  accidental  proportions  o{  the  three  minerals  con- 
:4iuuu^  wbilcstone. 

X,  Height  of  the  Peak  of  Teneriffe. 

CV  all  the  measurements  of  this  mountain,  there  seem  to  be 
oulv  three  upon  which  we  can  rely.  Borda  measured  it  trigono- 
MeiricttOr  in  177^;  Lemanon  barometrically  in  1785;  andCordier 
barviuetrically  in  1803.     Their  results  are  as  follows : — 

Borda 1905  French  toises. 

Lanianon 1902 

Cordier 1920 

Mean    1909  ^ 

This  gives  us  the  height  of  the  peak  above  the  level  of  the  sea^ 
12,207  English  feet. 

XI.  Dip  of  the  Magnetic  Needle,  and  Intensity  of  the  Magnetic 

Forces  in  the  North  Atlantic  in  1799. 


W.  Longi- 

Kumber of 

N.  Lati- 

tude  from 

Magnefical 

oscillations 

Remarks. 

tade. 

Greenwich. 

Dip. 

in  ten  min. 

38*  5Qf 

18»  42* 

6818» 

242 

Good  obserratioB. 

37    26 

)8    52 

67-81 

242 

Almost  perfect  calm. 

34    30 

19    15 

65-70 

S34 

Perfect  calm. 

31     46 

19    24 

64*71 

237 

Doubtful,  especiaUy  the  intensity. 

!^8    28 

20    53 

62-41 

238 

Good. 

24    53 

23     18 

60-84 

239 

Very  good. 

21     29 

28      2 

58*18 

237 

Good. 

19    54 

31       5 

.67-27 

886 

Good. 

14    15 

50    23 

50-67 

239 

Grood. 

13      2 

65    35 

45  60 

234 

Dip  good,  intensity  doubtfUU 

11       1 

57     11 

42-34 

237 

Good. 

10    46 

63    14 

42-25 

229 

Good. 

c 

I 


Humboldt's  Personal  Narrative,  ii.  I15«        ^ 

XII.    Postman  of  the  Province  of  Jaen  de  Bracamoros.         -= 

In  order  to  render  the  communication  between  the  coasts  of  tfi 
Pacific  Ocean,  and  the  province  of  Jaen  de  Bracamoros,  situatevr 
on  the    east  of  the  Andes^   more   easy^  the  postman  of  Tenim^ 
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descends  swimming  for  twadays,  first  the  river  Guanctbambt,  or 
Cbapaya,  asd  ^fterwardf  that  o{  Amazons^  from  Pomafauaca  and 
logatambo  to  TpmepeDda.  He  wraps  the  few  letters  of  which  he 
f»  the  bearer  every  months  sometimes  in  a  handkerchief^  sometimes 
in  ^  kind  of  drawers  called  guayueo,  which  he  winds  as  a  turbap 
round  his  head.  This  turban  contains  also  the  great  knife  with 
which  every  Indian  is  armed,  rather  to  cut  his  way  through  the 
fi»est8,  than  as  a  weapon  of  defence. 

Tlie  Qiamaya  river  is  not  navigable,  on  account  of  a  great  qiub- 
ller  of  small  cascades.  Its  fall,  according  to  Humboldt,  from  tbe 
fixrd  of  Pucara  to  its  mouth  in  the  river  of  the  Amazons,  bchnr 
the  village  of  Choras,  a  distance  of  only  18  leagues,  is  1778 
English  feet.  The  postman  in  order  to  fatigue  himself  less  in 
d^cending  the  river,  supports  himself  on  a  log  of  bofnbax  or 
4x:hromaj  trees  of  very  light  wood.  When  a  ledge  of  rodks  inter- 
sects the  bed  of  the  river,  he  lands  above  the  cascade,  crosses  t^ 
fbreit,  and  re-enters  the  water  when  he  sees  no  further  danger* 
He  has  no  need  of  taking  provisions  with  him,  for  he  fin£  a 
welcome  in  a  great  number  of  huts,  surrounded  with  plantaih  trees, 
and  situated  along  the  banks  of  the  river,  between  las  Huertas  de 
Pucara,  Cavico,  Sonanga,  and  Tomependa.  These  rivers  are  not 
infested  with  crocodiles;  the  savage  hordes  therefore  almost  all 
travel  like  the  Peruvian  postman. — Humboldt's  Researches^  p.  254. 

XIII.  Floetz  Trap  Rocks. 

It  appears  from  the  observations  of  Professor  Jameson  that  theie 
mtist  three  floetz  trap  formations :  1.  That  in  old  red  sandstone. 
2.  That  in  the  independent  coal.  3., The  newest  floetz  trap, 
which  is  considered  as  newer  than  the  other  two.  It  constitutes 
the  floetz  trap  formation  described  by  Werner.  The  floetz  trap 
mountains  of  Scotland  belong  chiefly  to  the  two  first  formations. 

XIV.  Granite  in  Scotland, 

Two  granite  mountains  have  been  lately  discovered  in  Roxburgh- 
shure,  inimediately  on  the  borders  of  England.  They  appear  to  be 
situated  in  the  midst  of  the  transition  rocks  of  that  country. 

XV.  Hoffman. 

Hoffman,  well  known  as  the  author  of  the  best  German  work 
on  mineralogy,  is  just  dead.  Unfortunately  he  has  left  his  work 
unfini^ed. 

XVI.  Steffens. 

Dr.  Stefiens,  one  of  the  most  eloquent  teachers    of  natural 

history  on  the  Continent,  is  a  professor  at  Breslaw,  the  capital*  of 

Silesia.     When   Silesia  was  invaded  by  the  French  armies,  he 

'led  together  his  class,  pointed  out  to  them  in  glowing  colours 

di^race  of  quietly  witnessing  the  pollution  of  their  country  by 

enemy,  and  the  honour  to  be  obtained  by  joining  in  the  glorious 
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struggle  for  liberty.  His  eloquence  was  successful.  The  whol< 
class  joined  the  army  of  Blucher;  and  Stefiens,  as  adjutant,  witi 
bis  pupils,  shared  the  glory  of  the  campaign  of  1813.  He  ha 
returned  with  his  pupils  to  Breslaw,  has  re-opened  his  class,  and  i 
preparing  the  continuation  of  his  excellent  Manual  of  Oryctognosy 

i 

XVII.  Transition  Limestone. 

It  appears  from  the  late  observations  of  Mohs,  that  the  great 
ranges  of  limestbne  in  Carinthia,  Stiria,  &c.  considered  formerlj 
as  belonging  to, the  first  floetz  or  Alpine  limestone^  are  in  fao 
transition  rocks.    This  is  an  important  feet. 

XVUI.  Porphyry.  .      ' 

Porphyry  is  now  described  by  the  German  geognosts  as  occurring 
not  only  in  the  primitive,  but  likewise  in  the  transition  and  fioeta 
formations. 

XIX.  Interior  of  New  Holland. 

In  the  month  of  December,  1813,  Governor  Mc.  Quarrie  sent 
Mr.  Evans  to  explore  the  interior  of  New  Holland,  by  crossing  the 
blue  mountains,  and  travelling  in  a  westerly  direction.  He  took  his 
departure  from  Emu  island,  which  lies  nearly  west  from  Port  Jackson, 
in  the  Nepean  river.  The  Ncpean  river  runs  into  the  Hawkesburj 
jiver,  and  the  colony  has  extended  nearly  to  its  banks'.  Mr.  Evans  was 
absent  about  three  months.  He  crossed  the  blue  mountains,  and  tra- 
velled nearly  due  west  rather  more  than  100  miles,  through  a  flat  and 
fertile  country.  He  came  to  a  river  running  west,  to  which  he 
gave  the  name  of  Mc.  Quarrie  river.  Want  of  room  prevents  us 
at  present  from  entering  further  into  detail.  But  we  shall  take  aia 
opportunity  of  resuming  the  subject  in  a  future  number. 
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Edward  Charles  Howard,  Nottingham-place,  Middlesex; 
for  certain  means  of  separating  insoluble  substances  from  fluids  in 
which  the  same  are  suspended.     Aug.  4,  1814. 

Tobias  Michel,  Upper  Thames-street,  London ;  for  a  machina 
for  raising  water  wJlh  less  power  than  has  hitherto  been  experienced 
for  the  impelling  of  machinery  and  other  purposes.     Aug.  4,  1814« 

Michael  Larkin^  Blackwall,  Middlesex;  for  improvements  in 
windlasses  for  ships  and  other  vessels.    Aug.  16,  1814. 

Henry  William  Vanderkleft,  No.  253,  High  Holbom, 
London;  for  constructing  a  walk  staff  to  contain  a,  pistol,  powder^ 
ball,  and  telescope,  pen,  ink,  paper,  pencil,  knife,  and  drawinc 
tttepsils.    Aug#  17^  1^H« 
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ne  obserTUioni  in  each  line  of  Ihe  table  appl;  to  a  period  of  Iwenlj-fouc 
knn,  l>eElDDiDg  mt  9  A.  M.  on  the  da;  indicated  in  the  firat  coIumQ.  A  d«»h 
itci,  tluti  the  rtault  ii  ioclnded  in  the  next  following  obttrvMion. 
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REMARKS. 

Eleventh  MontK-^,  Miifiy  tnotttpf  4  doftf^r :  mwcilat  ki|hL)  1^  Otercast^ 
a.ni.  :  wet  afternoon  and  evening.    6.  The  drops  of  dew  were  frozen,  but  so 
clear  as  not  to  appear  like  hoar  froH  H9  ^ne  day,  with  large  Cirri,  and  afterwards 
Cirrosiratus  and   Cumulus:  a  Jitrealjcf^  W^nSJ^^L^te  at  son-set.     7.  Hoar   frost, 
followed  by  clondy  sky  i  ^i^eKi|if^i4f^r^ari.\l«\ciear  morning:  hoar  frost: 
about  four  p.  m.  the  sky  became  Tery  dark,  and  there  was  a  storm  «f  rain, 
attended  by  a  single  loud  explosion  of  electricity.     It  is  remarkable  that  on  the 
same  day  of  the  montb  laBtyear^  |rt;tb«  tBf^^Kin|i]^fj^|h]  i%1|i^  same  direction, 
(south-west,)  we  had  a  Mmili^  atonv.  ^^^  |C^'rrt»,  with  the  compound  modifica- 
tions:  several    shooting    stars   this  evening:   windy  afterwards.     10.  A  steady 
breeze  from  the  N.W. :  Ctrro<2riUitf. appeared. over.the  Thames  at  sun-rise :  ice  a 
quarter  of  an  inch  thick,  and  perimipeaf^   a^JMrill^t  twilight;   first  lemon 
colour,  surmounted  by  purple ;  then,  by  the  blending  of  the  two,  a  rich  deep 
orange.    11.  Hoarfrost.    I  observe  this' ohe^  c^ntfb'^san  naut-'loager  on  some 
tufts  of  ioxifraga  coespiiosa  than  any  where  else  in  my  garden  :  the  plant  grows 
on  close  spongy  masses  of  fibre,  which  are  bad  conductors  of  heat.     12.  It  waf 
stormy  last  night ;  and  is  said  id  havf^  thvtstieted  and  lightened  about  three  a.  m. 
Wet  this  morning;  but  the  day  fine:  twilight  orafgc^i^l^ifat^Ta^^  with  dusky 
horizontal  stris.    IS.  Cloudy  and  rainjag  ^i  eig^f^a.  nj^^  J^ji^^fij^j^^erwards, 
with  a  smart  breeze.     14.  Cloudy.     IS.  Cvrr'ostraiua,  a.  m. :  then'  Cirrus  nimH' 
formisj  depending  and  curling  beneath :  a  tuirbl'd  iky"  enracn;  avA  %ind  in  the 
night.     16.  A  wet  stormy  morning.     17.  Much  wind  by  night.    18.  Small  rain, 
a.m.:    wet  and  stormy  at  night*    fiO. -Bear- frost :   a  little  rain  at  intervals. 
SI.  Overcast.    S2,  23.  Hoarfrost:  misty.    24.  The  same:  near  snn-set  a  hollow 
wind  from  S.W.,  and  rain  in  the  night.  ^  2*.  Wet  day,    26.  Some  raj|i|  a.  m, 
27.  Clear  morning,  with  evaporationVbfit'befoi^^Aoe^'^fciiilvei* 'ilb  doming 
on  from  the  W.,  and  it  rained  steadily  Arom  suB-Mt^tlkf  JAtciAtlilglilsrifb^  Wet 
again  in  the  night.    30.  Large  elevated  Cirr^  it\£t^Grjo^tm^^^  ^,,.i.  ^^ 

Twelfth  Month.^\.  Brisk  wind  at  N. :  in  the  night  i^iligfatsprinU'i^  9f  bbow* 
S.  Wet  morning.  '  ,  *  ?'      ^  ^'  '^'^ 


PrcTailiog  Windr,  We^rlyj^  -  ^>'**  ^  *^  i>'>*'''  ■  * 

Barometer:  Greatest  height .;.;.:V.^-'.i.^.^yo'-ftttciflfiN- 

Least ;. .'.  :vi;i;  .^.UtSitf  Ueh^i 

Mean  of  the  period  .j.«.*^<>»a4>.f#i!(9fiKK«^6S6'b 
Thermometer :.  Greateit  height  . . ^ •-, •  j;.V. UvLO'J^i^^^Sw. U%lkft^ *^ 
Least. •.•••.«..^.^.,i.^..„i.^V(>i'«i;^''4Vft;>A49^i?  <"* 
Mean  of  the  peiic^  •,...,^»,.*Uf^-rfv:i»H-^Wftll^ 
Rain,  309  inches.    'EfapanMida,  Q'$i  inch^    .  :,-. 

♦  ♦•In  the  period  last  reported,  the  amounts  of  evaporation  were  put,  by  m 
oversight,  in  the  column  headed  «•  Rain,**  and  vice  versa;  which  the  reader  is 
fequested  to  correct. 

Tottenham,  Twelfth  Mcnth,  1814.  L.  HOWA&IlL 
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Article  I. 


^n  Essay  on  thk  Shapes,  Dimensions,  and  Positions  of  the  Spaces^ 
in  the  Earth  which  are  called  Rents,  and  the  Arrangement  of  the 
Matter  m  them.    By  Mr.  John  B*  Longmire. 

(To  Dr.  Thomsoa) 

I  COMMENCED  in  the  year  1812  to  write  an  essay  on  rfent^, 
which  I  advertised  in  the  beginning  of  the  year  1818  as  a  work 
•*  the  object  of  which  was  to  prove,  that  metallic  veins,  dykes^ 
slips,  and  all  other  rents,  in  the  internal  part  of  the  earth,  were 
formed  when  it  was  passing  frpm  a  fluid  to  a  solid  state,  and  Kte 
owing  to  the  unequal  contraction  of  its  matter ;  and  that  the  phe- 
Doniena  of  stratification,  and  formations^  in  some  points  of  view^ 
as  well  as  the  features  of  the  earth  at  its  surface,  are  effects  of  the 
same  cause."  This  work  I  intended  to  publish  in  the  beginning  of 
the  present  year ;  but  since  advertising,  I  have  extended  it  much 
beyond  what  T  originally  intended ;  and  as  I  purpose  to  make  con- 
siderable additions  to  it,  perhaps  a  few  years  may  elapse  before  I 
publish  it ;  but  as  some  of  my  friends  and  correspondents  have 
requested  its  early  publication,  I  have  determined,  with  your  per- 
mission, to  give  an  abstract  of  it  in  tlie  Annals  of  Philosophy,  Int 
doing  so,  1  will  commence  veith  that  part  which  relates  to  rents, 

I  am>  Sir,  with  great  respect. 

Your  very  humble  servant. 


r 
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Of  Rents   in    General. 

There  are  numerous  spaces  existing  throughout  tlie  earth,  many 
of  which  extend  further  from  its  surface  towards  its  centre  than 
man  has  hitherto  penetrated*  Tliese  spaces  contain  irregularly- 
shaped  tabular  masses  of  earthy  and  metallic  matter,  which  have  a 
position  very  different  from  that  of  the  matter  filling  up  the  other 
parts  of  the  earth.  A  close  examination  of  all  the  phenomena 
presented  by  these  spaces  convinces  the  observer  that  they  have  been 
formed  when  the  matter  of  the  earth  changed  its  state  from  fluidity 
to  solidity,  and  are  owing  to  its  contraction  unequally.  The  most 
of  these  spaces,  or  those  which  were  formed  the  earliest,  were 
filled  by  some  of  the  matter  which  is  contiguous  to  tlieir  sides  being 
forced  into  them,  from  portions  of  it  still  nearly  in  a  fluid  state,  by 
the  weight  of  the  matter  incumbent  on  these  portions ;  the  rest  of 
them,  or  those  which  were  formed  when  every  portion  of  the  matter 
contiguous  to  their  sides  was  so  £Eir  advanced  to  its  present  state  of 
solidity  as  to  resist  the  incumbent  weight,  were  filled  with  matter 
that  entered  them  at  the  earth's  surface,  in  either  a  fluid  state,  as 
the  matter  of  green-stone^  banlt,  fcc.  ^  or  a  solid  state^  as  gravel, 
sand,  and  day.  These  spaces^  therefore,  are  rents ;  and  may  be 
called,  according  to  their  shapes^  the  bended-tabular,  the  atiai^- 
'  tabuhur,  the  ovalar,  and  cylindrical,  rents. 

Of  the  Bended-Talmlar  Rent. 

In  treating  of  this  rent  I  will,  in  the  first  part,  describe  its 
common  names,  its  shape,  dimensions,  and  position ;  the  difference 
in  the  appearance  and  podtion  of  the  atrata,  between  wh«pe  they 
are  oontiguouato  it,  and  at  given  distances  from  it ;  and,  lastly,  the 
forming  cause  of  the  rent.  In  the  second  part,  I.wiU  describe  the 
arrangement  of  the  matter  in  renta  of  this  shape ;  dividing  them 
into  such  as  contain  matter  which  proceeded  from  that  on  their 
sides,  and  such  as  have  been  filled  from  above. 

1.  The  Names  common  to  this  Rent. — ^Beaded-tabular  rents 
I9^hich  contain  only  earthy  tabular  masses,  and  metallic  and  earthy 
crystals,  are  known  by  the  appellations  of  slips,  dyjces,  shifts,  lodea, 
troubles,  and  faults.  They  are  denominated  slips  by  some  geological 
writers,  because  the  strata  on  one  of  their  sides  have  slipped  from 
those  on  the  other,  and  fallen  below  tbeip*  They  are  known  at 
Whitehaven  by  the  names  of  dykes,  because  they  divide  the  teams, 
or  bands  of  coal,  as  they  are  there  called,  into  fields.  They  also 
call  them  up-throw  and  downrth^ow  dykes ;  up-throw  dykes,  when 
the  strata  are  higher  on  the  side  opposite  to  that  on  which  the 
observer  is  standing;  and  dgwn-tbrow  dykes,  when  they  are  lower 
on  the  former  than  on  the  latter  side.  They  are  called  shifts  in 
some  parts  of  England  and  Scotland,  as  they  are  considered  by  the 
miyori^  of  miners  in  these  parts  to  have  shifted  the  strata  on  their 
sides.    In  Cornwall  they  are  denominated  cross  lodes ;  and  in  some 
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parts  of  England  and  Scotland  they  ane  called  troubles  and  faults. 
Bended-tabular  rents,  containing  earthy  and  metallic  tabular  masses 
and  cr^stak,  are  generally  called  metallic  veins ;  and  in  Cornwall^ 
metallic  lodes. 

2.  The  Shape  of  this  Rent  described. — ^The  shape  of  this  rent 
is  as  follows; — Let  fig.  1,  Plate  XXIX.,  represent  a  perpendicular 
▼iew  of  its  angular  direction  in  a  situation  wnieh  is  in  the  middle  of 
its  horizontal  direction ;  let  the  empty  spaces  between  the  strata 
£,  D,  C,  B^  &c.  be  supposed  to  be  filled  with  strata  also^  but 
which  are  not  represented,  to  avoid  confusion  in  the  figure ;  and  let 
the  strata  be  continued  uninterruptedly  fix>m  the  rent,  nw  v,  to 
the  pit,  K.  Then  if  a  miner  be  excavating  the  stratum  £,  he 
may  proceed  a  considerable  distance  in  it,  say  beyond  the  point  o, 
without  meeting  with  a  rent ;  but  in  excavating  the  stratum  D,  he 
Vmy  meet  with  one  at  /;  and  if  so,  he  will  meet  it  in  the  strata 
C,  B,  A,  F,  G,  H,  at  t,  g^  ff,  q,  j;  »,  and  in  tlie  stratum  I,  at  t/; 
there  it  terminata,  probably  near  the  upper  surfoce  of  this  stratum. 
Let  a  straight  line,  ^  be  drawn  from  the  highest  to  the  lowest  extre- 
mity of  the  rent,  lliis  line  passes  through  the  rent  at  its  centre,  w, 
opk,  for  the  rent's  upper  half  is  a  slightly  curved  line,  nm  kb  w, 
which  lies  beforie  the  straight  line ;  and  the  lowier  half  is  a  similarly 
curved  line,  w  p  r  t  v^  that  lies  above  it.  Again,  let  fig.  1, 
Plate  XXX.,  represent  this  rent  as  a  person  sees  it  in  approaching 
its  upper  side ;  and  let  the  parts  of  fig.  1,  Plate  XXIX.,  be  referred 
to  by  the  same  letters :  then  the  parts  of  the  strata  sliaded  dark  in 
the  latter  figure  are-on  the  under  side,  n.  A,  p,  v,  of  the  rent;  and 
the  parts  represented  by  the  pricked  lines  only,  are  on  its  upper 
side,  »,  £f,  9,  v»  The  horizontal  direction  of  the  rent  is  greatest 
opposite  Its  centre,  or  opposite  the  stratum  A ;  there  let  it  termi- 
nate at  A  and  a  1 :  then  if  this  distance  be  bisected,  and  a  line,  n  v, 
drawn  at  right  angles  to  the  points  A,  a  1,  it  will  bisect  the  angular 
direction  of  the  rent.  The  horizontal  direction  of  the  rent  de- 
creases in  length  upwards  and  downwards  from  this  stratum,  with 
swrh.a  mtfo,  that  if  four  straight  lines  be  drawn,  two  upwards  till 
they  meet  in  the  line,  n  v,  at  Wy  each  meeting  it  at  an  angle  of 
45^,  and  two  downwards,  till  they  meet  the  same  line  at  v  under 
angles  of  45^  also^  these  lines  will  enclose  a  square  figure;  whose 
position  is  such,  that  two  of  its  opposite  angles,  A  and  a  1,  are 
situated  both  on  the  same  horizontal  line,  and  the  other  two,  n  and 
V,  both  on  the  same  perpendicular  line.  There  is  a  general  in- 
crease in  the  width  of  this  rent  in  every  direction,  from  the  lines 
that  join  together  its  sides  to  its  centre.  This,  therefore,  is  a  square 
bounded  bended-tabular  rent ;  whose  width  is  greatest  at  its  centre, 
and  decreases  to  the  lines  that  join  together  its  sides. 

Such  is  the  general  sliape  of  every  bended-tabular  rent ;  but 
particular  parts  of  the  angular  directions  of  these  rents  deviate  more 
or  less  from  the  curved  line  just  described,  and  their  horizontal 
directions  deviate  also  from  straight  lines,  while  the  widths  of  these 

F  2 
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and  other  parts  vary  much  from  that  general  increase  which  begin» 
at  their  lines  of  termination  and  ends  at  their  centres. 

Both  directions  of  this  rent  are  crookedly  and  curvilinearly  bent. 
I  will  describe  two  of  the  principal  bends.  Let  the  dotted  lines, 
a,  bf  fig.  2,  Plate  XXIX.,  represent  the  angular  direction  of  a  part 
of  this  rent,  which  being  a  small  part  of  the  whole,  reduced  to  so 
small  a  magnitude,  when  compared  with  its  real  size,  the  curve 
peculiar  to  this  direction  cannot  be  observed.  Suppose  the  rentes 
angular  direction  in  the  first  part  make  an  angle,  c  d  a,  of  about 
ten  degrees  with  its  general  direction,  a  ^ ;  it  may  then  be  parallel 
to  this  direction  a  greater  distance,  d  c  ;  then  incline  to,  and  cross 
it,  making  with  it  as  small  an  angle  as  before,  during  a  greater  or 
less  distance,  cfi  it  then  inclines  to  and  re-crosses  it,  making  only 
a  small  angle  with  it,  for  a  considerable  distance,  fL  These  bendb 
are  common  to  the  horizontal,  as  well  as  the  angular,  direction  of 
this  rent,  and  they  may  be  thus  accounted  for :  The  parts  which 
differ  in  appearance,  consistence,  &c.  from  the  chai'acteristie  parts 
of  the  strata,  originally  laid  in  these  crooked  directions;  and  as 
these  parts  caused  the  rents  in  a  manner  to  be  afterwards  described, 
the  directions  of  these  rents  must  necessarily  follow  those  of  such 
parts.  Both  directions  of  these  rents  are  curvilinearly  bended, 
generally  as  fig.  3,  Plate  XXIX.,  represents. 

The  variations  in  the  width  are  mostly  similar  to  those  described 
as  follows :  The  width  of  this  rent  will  often  decrease  opposite  a 
few  strata  till  the  sides  are  nearly  in  contact  •y  it  will  then  increase 
opposite  a  few  more  strata,  till  it  be  as  great  or  greater  than  before ;  it 
will  then  decrease  and  increase  alternately,  with  different  ratios, 
during  which  its  sides  will  occasionally  meet,  and  remain  in  contact 
for  variable  distances.  The  widths  of  both  directions  of  a  rent  are 
subject  to  these  variations ;  and  either  of  them  will  be  well  repre- 
sented by  fig.  4,  Plate  XXIX.^  which  in  this  instance  is  a  part  of 
the  angular  direction. 

3.  The  Dimensions  of  Bended-Tdbulcar  Rents. — ^Bended-tabular 
rents  exist  of  all  dimensions,  from  a  few  feet  to  several  hundred 
yards  in  both  directions ;  but  their  widths  are  generally  from  two  to 
four  feet,  and  seldom  exceed  four  yards,  although  there  are  a  few 
instances  in  Cornwall  of  their  swelling  out  to  ten  yards.  The  fol- 
lowing may  be  considered  large  rents :  Two  or  three  rents  have  been 
traced  in,  and  beyond,  the  Whitehaven  coal-mines  about  SOOQ 
yards  in  tlieir  horizontal  directions ;  and  one  called  Saltom  North 
Dyke  is  known  to  be  more  than  550  yards  in  its  angular  direction ; 
but  how  much  more  cannot  be  now  ascertained:  and  Professor 
Jameson  mentions  two  near  Freyberg,  in  Germany ;  one  of  which 
is  more  than  four  miles,  and  the  other  more  than  ten  miles,  in  this 
direction.  Now  the  extent  of  the  largest  mine,  whether  one  of 
those  which  are  used  for  the  abstraction  of  ores  out  of  rents,  or 
useful  minerals  from  the  strata  themselves,  is  far  from  being  equal 
to  the  larger  of  these  rents ;  of  course,  the  observations  of  miners 
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cannot  have  been  so  numerous,  nor  so  perfect  in  their  nature,  as 
to  describe  with  sufficient  accuracy  the  general  laws,  much  less  the 
peculiarities  of  the  laws,  respecting  the  figures  of  the  larger  rents, 
and  other  necessary  particulars ;  but  many  mines,  probably,  are 
sufficiently  large  to  enable*  skilful  miners  to  determine  the  particu- 
lars necessary  to  describe  all  phenomena  peculiar  to  the  smaller 
rents,  and  to  show  that  the  larger  correspond  with  the  smaller  in 
every  particular  known  of  the  latter  rents.  This  is  particularly  the 
case  with  the  Earl  of  Lonsdale^s  coal-mines  at  Whitehaven,  =*  in 
which  I  made  the  many  new  observations  respecting  the  shapes  and 
positions  of  this  rent,  and  the  peculiar  arrangement  of  the  strata 
contiguous  to  them,  which  will  appear  in  these  essays. 

4.  The  Positions  of  Bended-Tabular  Rents, — The  most  of  these 
rents  have  angular  positions ;  but  some  have  a  position  which  is 
angular  in  one  part  and  perpendicular  in  another ;  others,  one  that 
is  angular  in  one  part  and  horizontal  in  another ;  and  others,  one 
which  is  angular  in  one  part,  perpendicular  in  another,  and  •hori- 
zontal in  a  third.  The  positions  of  these  rents  depend  on  those  of 
the  strata  which  form  their  sides ;  if,  as  Williams  says,  ^^  the  strata 
lie  in  a  horizontal  position,  the  fissure  of  the  slip,^'  or  the  position 
of  a  rent,  *^  will  lie  nearly  perpendicular ;  but  if  the  strata  hang» 
with  any  considerable  degree  of  declivity,  the  fissure  of  the  slip  will 
be  found  in  a  slanting  direction,  as  all  these  sections  cut  trans- 
versely, or  right  across  the  strata,  or  nearly  so.''  This  law  arises 
from  that  which  follows  :  The  surfaces  of  separation  of  the  strata 
contiguous  to  the  sides  of  this  rent  are  at  right  angles,  or  nearly  so, 
to  the  upper  and  under  surfaces  of  these  strata.  Therefore  when 
the  stratum  A,  fig.  3,  Plate  XXX.,  is  horizontal,  as  when  it  is 
represented  by  the  letters  i  g  c  dh  k^  its  small  surface,  or  surface 
of  separation^  of  which  c  ^  is  the  perpendicular  direction,  and 
which  is  at  right  angles  to  the  stratum's  upper  and  under  surfaces, 
will  give  a  perpendicular  position  to  the  rent,  n  0,  of  which  it 
forms  a  part  of  one  side.  On  the  same  principle,  when  the  stratum 
A,  is  bent  upwards  till  it  acquire  the  [K)sitIon  represented  by  the 
letters  t,  g,  a,  I,  h,  ky  it  will  give  an  angular  position  to  that  part  of 
a  rent,  (the  part  /  w,)  where  it  forms  a  part  of  one  of  its  sides.  If 
this  stratum  be  bent  downwards  till  it  be  represented  by  the  letters 
i,^,  e,yj  A,  .4,  the  side  of  the  rent,  p  y,  of  which  it  forms  a  part, 
will  be  angular  also ;  but  in  this  instance  the  angular  direction 

*  In  the  Whitehaven  eoaUmineB  three  strata  jof  coal  are  worked  :  the  first,  the 
tlHcknesi  of  which  varies  from  four  to  six  feet,  is  called  ihe  Bannock  Band,  and 
appears  at  the  earth's  surface  at  the  highest  part  of  the  mine,  but  is  more  than  90 
fatboms  below  it  at  the  lowest  part :  the  second  stratum,  whose  thickness  varies 
from  fix  to  twelve  feet,  it  called  the  Main  Band,  and  is  situated  at  a  distance 
|>elow  the. hi|riiest  band,  that,  if  taken  in  different  places,  will  vary  from  11  to 
more  than  SO  fathoms :  the  third,  the  Six  Quarters  Band,  is  from  four  to  six  feet 
in  thickness ;  and  is  situated  in  some  places  30,  in  others  40,  fathoms,  below  the 
Main  Band ;  ami  in  others  any  distances  between  these  extremes.  The  surface 
area,  under  which  the  first  two  named  bands  are  excavated,  is  not  less  than  from 
^en  to  twelve  square  miles.  This  is  an  area  of  miive,  not  to  b£  equalled,  I  believe, 
|>y  that  of  any  other  proprietpr. 
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points  to  the  rererse  side  of  a  perpendicular  line,  n  o,  to  that  to 
which  the  angular  directioo  in  the  second  instance  points  ;  and  if 
the  stratom  h^  bent  till  it  be  perpendicular,  the  ride  of  the  rent 
where  its  surface  of  separation  is  situated  wiU  be  horizontal. 

5.  The  Difference  in  the  Position  and  Appearance  o^'  the  Strata 
between  where  they  are  contiguous  to,  and  at  given  Distances  fromj 
these  Rents. — The  difference  in  the  position  of  the  strata  is  soefa, 
that  on  the  under  side  of  all  rents  of  this  shape  they  are  bent 
upwards  toward  these  rents ;  and  on  their  upper  sides,  downwards 
toward  them.  This  is  the  reason  why  miners  never  meet  with  two 
parts  of  one  stratum  opposite  each  other  on  reverse  rides  of  a  rent 
of  this  shape,  but  one  part  always  a  variable  distance  ahove  the 
other.  The  part  of  a  stratum  is  very  little  bent  downwards,  to 
what  it  is  bent  upwards,  towards  thb  rent.  Both  parts  of  a  stratum 
are  bent :  the  greatest  distance  opposite  the  middle  part  of  a  rent ; 
and  the  leait,  near  its  highest  and  lowest  extremities ;  and  they  arc 
also  the  least  bent  near  the  horizontal  extremities,  and  the  most  at 
the  centre  of  this  rent.  These  poritions  will  be  better  undeistood 
by  having  reference  to  a  diagram.  The  part,  bf,  of  the  stratum 
A,  iig.  1,  Plate  XXIX.  which  is  opposite  the  centre  ^  the  rent, 
nw  v^  IS  bent  upwards ;  the  parts  A,  k,  fit,  of  the  strata  B,  C,  D, 
are  also  bent  upwards;  but  the  further  they  are  individually  situated 
from  the  middle  stratum  the  less  they  are  bent.  The  same  rules 
hold  good  with  the  parts  of  the  strata  p,  r,  /.  Again,  the  part  z  a 
of  the  stratom,  A,  on  the  upper  ride  of  the  rent,  is  bent  downwards 
a  very  little,  but  more  than  any  of  the  strata,  either  above  or  below 
it,  as  the  ratio  of  the  strata's  bending  decreases  upwards,  and 
downwards  from  the  stratum  A,  to  the  strata  £  and  I,  which  are 
not  bent  near  this  rent.  Again,  the  surfaces  of  separation  of  the 
stratum  A,  are  the  greatest  distance  asunder  at  a  b,  fig.  1,  Plate 
XXX.,  or  opposite  the  centre  of  the  rent ;  and  the  least,  near  its 
horizontal  extremities.  A,  a  1.  The  same  rule  applies  to  all  the 
strata  opposite  thb  rent,  either  above  or  below  the  stratum  A. 

The  appearance  and  hardness  of  that  part  of  every  stratum  whidi 
is  close  to  thb  rent  are  different  to  tne  part  of  the  same  stratum 
that  is  situated  more  remotely  from  it.  Hiese  differences  are  owing 
to  corresponding  differences  in  their  proportions  of  elementary 
matter ;  for  on  examining  the  strata  we  find  one  part  of  them  hu 
sometimes  one  class  *  of  elementary  matter,  and  often  one  denomi- 
nation, or  more  than  one,  of  the  class  \9rhich  the  other  parts, want ; 
and  that  the  proportions  of  the  different  denominatioiM  of  the 
classes  peculiar  to  both  parts  are  different  in  one  to  what  it  u  in 
another  part  of  a  stratum.  This  arrangement  of  the  elemeDtarjr 
matter  of  a  stratum  is  found  in  different  jjarts  of  all  strata,  but  is 
most  observable  near  rents.    These  differences  have  beeu  the  most 

•  The  classes  of  the  earth's  elementary  nmtter  are  generally  dWMed  intofosf^- 
eartht,  meUls,  iaflammableg,  and  salts.  The  different  deDeminatkmt  of  ihcM 
classes  may  be  silex^  aluunay    &c ;   iroii,   copper,  lead)   &c«  |    or  bituMS, 
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accurately  examined  in  common  coal.  Sometimes  we  find  that 
part  of  a  stratum  of  coal  which  is  contiguous  to  this  rent  contains 
only  carbon  and  sn>all  portions  of  iron,  and  earthy  matter ;  while 
the  parts  more  remote  contain  carbon,  bitumeriy  and  the  other  in- 
gredients peculiar  to  common  coal.  Again :  near  this  rent  the  coal 
often  contains  ten  per  cent,  of  earthy  matter ;  but  this  is  not  the 
~  case  with  it  further  from  the  rtnt :  and  coal  sometimes  has  its 

Eortion  of  iron  increased  to  fire  or  six  per  cent.,  but  wants  its 
icumen ;  then  its  appearance  and  consistence  approaches  very  near 
to  those  of  graphite,  or  black  lead.  *     The  differences  in  the 
appearance  of  one  part  of  every  stratum,  when  compared  with  that 
of  another,  is  very  various ;  and  the  nature  of  these  differences  in 
different  strata  n  as  various ;  but  in  this  particular  they  all  agree 
With  one  another,  that  ^e  parts  near  the  rents  which  differ  from 
the  characteristic  parts  of  the  strata  have  the  least  degree  of  hard' 
nesSf  and  would  be  the  least  aUe  to  resist  any  force  that  may  have 
acted  against  ike  attraction  of  cohesion.    All  the  strata  are  not 
whdfy  different  near  this  rent  to  what  they  are  at  given  distances 
from  it.     We  pass  through  a  rent  in  many  places  near  its  centre, 
sides,  or  higher  or  lower  extremities,  without  perceiving  an  altera- 
tion in  the  strata  on  either  side  of  it ;  but  after  much  examination 
et  them,  I  have  satbfied  myself  that  there  is  the  following  general 
law  respecting  them :  the  parts  which  are  different  to  the  lest  on 
the  under  side  of  the  rent  are  generally  in  the  greatest  abundance 
opposite  its  lower  half,  but  these  parts  are  opposite  the  higher  half 
on  the  upper  side  of  this  rent.    In  fig.  1,  Plate  XXDC.,  the  lines 
bfy  fej  and  e  v,  will  represent  the  extent  of  the  di£fering  parts 
opposite  the  lower  half,  and  the  lines  a  I,  12,  and  2  if,  the  extent 
of  these  parts  opposite  the  upper  half  of  this  rent. 

6.  The  forming  Cause  of  this  Rent  deduced  from  the  foregoing 
Facts. — When  We  consider  that  the  positions  of  the  strata  above 
and  below  the  small  bended-tabular  rents,  have  not  been  altered  by 
the  force  which  altered  the  positions  of  those  on  their  sides,  and 
that  it  has  altered  the  positions  of  these  for  small  distances  only,  we 
must  conclude,  that  had  it  acted  either  from  above  or  below  the 
rents,  or  from  either  of  their  sides,  it  could  not  have  formed  them, 
by  producing  such  alterations  in  the  positions  of  the  strata  adjoining 
them.  We  mtist,  therefore,  define  the  forming  cause  of  this  rent, 
one  that  has  acted  only  in  the  altered  parts  of  the  strata.  This 
cause  could  be  no  other  than  the  matter's  contraction,  unequally,  in 
changing  its  state  from  fluidity  to  solidity. 

During  the  change  of  the  matter  from  fluidity  to  solidity,  there 
would  be  a  period  oif  time  when  its  consolidating  process  was  so  frur 

*  Many  inch  differences  in  other  itrata  have  been  described  by  mineralogists. 
The  parts  which  diflTer  very  mnch  from  the  rest  they  have  supposed  to  be  parts 
danged  by  some  chemical  agent  i  but  I  consider  them  as  original  differences,  and 
the  ca»e  of  all  reots  i  because  the  strata,  \^  the  parts  ver^r  different  from  the  rest, 
wooM  diminish  la  balk,  leas  or  tnorg  in  the  former  parts  than  In  the  latter,  as  is 
afti  r wards  described. 
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advanced  towards  completion  that  if  any  separations  took  place  ia 
it  the  parts  into  which  it  was  separated  could  continue  so.  At  that 
time  the  attraction  of  cohesion  in  the  middle  parts  of  strata  could 
not  be  so  powerful  as  to  draw  the  matter  towards  their  centres  as 
they  diminished  in  biilk' ;  they  would,  therefore,  be  gradually 
separated  into  masses  of  such  dimensions  that  the  attraction  of 
cohesion  could  draw  the  matter  of  each  towards  its  centre  from 
f very  side  as  it  continued  to  contract. 

The  diminution  of  bulky  or  the  contraction  of  the  strata,  is  very 
l^vident  from  the  rents  or  spaces  between  the  numerous  masses  into 
which  they  are  divided.  The  contraction  of  strata  horizontally  can 
be  exactly  ascertained.  Thus  if  the  length  of  the  curved  line,  fb, 
be  taken  and  laid  in  the  direction  ^  ^  it  wiU  reach  to  c,  and  the 
curve  line,  z  a,  similarly  disposed  will  reach  to  (2,  so  that  there 
wilt  be  a  distance,  d  c,  between  them,  which  is  the  horizontal 
contraction  of  the  part,  zf  of  the  stratum  A.  A  distance  between 
similar  parts  of  all  other  strata  on  the  sides  of  this  rent  is  also 
observed ;  the  length  of  which  is  more  or  less,  according  as  its 
situation  is  more  or  less  distant  from  the  centre  of  the  rent.  And 
;ilthough  we  have  no  direct  proof  that  the^  strata  have  contracted 
perpendicularly ;  because  in  this  direction  its  weight  has  no  tendency 
to  counteract  the  force  of  cohesion,  therefore  no  separation  would 
take  place  }  yet  as  the  strata  have  contracted  horizontally,  we  must 
infer  their  contraction  perpendicularly,  as  it  is  impossible  to  con- 
ceive that  they  could  contract  in  the  former,  and  not  in  the  latter 
direction.  But,  as  will  be  afterwards  shown,  because  the  contrac- 
tion horizontally  is  greater  in  one  part  than  in  another,  it  is  equally 
probable  that  the  contraction  perpendicularly  would  be  as  unequal. 
This  is  precisely  the  case  :  for  a  stratum  lies  in  different  levek  on 
opposite  sides  of  all  rents  of  this  shape.  Hence  the  strata  on  one 
have  contracted  a  greater  distance  perpendicularly  than  on  the  other 
of  their  sides. 

Tiie  formation  of  the  rents  of  this  shape  by  the  contraction, 
ynequally,  of  the  matter  contiguous  to  their  sides  is  a  consequence 
resulting  from  the  arrangement  of  the  strata  near  them ;  iHit  the 
differences  in  the  classes,  and  the  proportions  of  each  class  of 
elemetitary  matter  of  the  parts  of  the  strata  near  the  sides  of  rents, 
when  compared  with  those  of  these  at  given  distances  from  them, 
gave  risj^  to  the  unequal  contraction  of  the  strata ;  for  the  parts  of 
strata  which  differ  from  others  in  the  proportions  of  their  usual 
classes  of  elementary  matter  must  have  contracted  more  or  less  than 
tliem ; .  and  those  also  which  have  a  different  class  of  matter,  imd 
different  proportions  of  the  classes  common  to  both,  must  have 
contracted  more  or  less  also.  Thus  if  the  part  of  a  stratum  of  coal, 
with  its  u§u^l  propprtjons  of  eleipentary  matter,  \yas  joined  to  a 
part  wanting  a  considerable  quantity  of  bitumen,  but  had  an  extra 
|)ortion  of  earthy  matter  to  make  up  this  deficiency ;  these  two  parts 
Would  not  contract  eqtially  in  passing  from  a  fluid  to  a  solid  state, 
jjijod  of  ceurse  they  would  separate  where  they  joined  each  other. 
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Many  instances  might  be  brought  forward  to  show  the  cause  of  the 
unequal  contraction  of  every  stratum ;  but  the  one  adduced  is  suffi- 
cient to  establish  the  principle.  Having  made  these  premises  on 
the  nature  of  the  unequal  distribution  of  the  elementary  matter  of 
strata,  I  will  now  show  the  mechanical  part  of  the  process  by  which 
it  produced  the  peculiar  arrangement  of  the  strata  near  the  bended- 
tabular  rent ;  and,  in  consequence  of  it,  the  formation  of  this  rent* 
Suppose  the  state  of  solidity  of  the  matter  such  that  the  forma- 
tion of' rents  had  commenced,  and  that  the  rent,  D,  %•  2,  Plate 
XXX.,  was  produced  in  a  place  where  the  matter's  attraction  of 
cdiesion  was  least  able  to  resist  the  separating  force.  Let  the  dotted 
lines,  r  s,  V  w,  z  a\,  be  the  upper  sides  of  the  strata  A^B  C, 
when  the  formation  of  the  rent,  D^  commenced;  and  the  lines 
pfe  h c  q,  tm  k g  hu,  and  x\  2  S  4  y,  those  of  these  of  the 
strata  when  they  had  acquired  their  present  state  of  solidity.  The 
formation  of  the  rent  first  commenced  in  the  stratum  A ;  and  after 
the  surfaces  of  separation  were  formed,  the  part  b  c  contracted 
perpendicularly  less,  and  the  part  fez.  very  little  more,  than  did 
the  stratum  A,  in  general.  In  consequence,  then,  of  the  con- 
traction, horizontally  and  perpendicularly,  of  this  stratum,  the 
rent  b  a  e  was  produced ;  whose  under  side,  h  d,  is  at  right  angles 
to  the  part  h  c,  and  whose  upper  side,  a  e,  is  at  right  angles  to  the 
part  yc;  and  as  the  end,  e,  of  the  part  y  ^  is  not  so  far  below  the 
line  J  c  as  the  end,  ^,  of  the  part  b  c  is  above  it,  the  angular 
direction  of  the  sides,  b  a  and  e  d,  of  the  rent,  D,  meet  at  the 
point,  di  from  a  width,  e  dy  at  their  upper  extremities  that  is 
nearly  equal  to  the  horizontal  contraction  of  the  part  f  c  of  the 
stratum  A.  The  arrangement  of  elementary  niatter  in  the  stratum 
B  being  similar  to  its  arrangement  in  the  stratum  A,  a  rent  would 
take  place  in  the  former  immediately  above  that  in  the  latter 
stratum.  Like  the  stratum  A,  the  stratum  B  would  contract  less 
in  one  part,  g  A,  than  in  another,  m  k  ;  but  although  its  thickness 
be  the  same  as  that  of  the  stratum  B,  the  distance  g  i  is  twice  the 
distance  b  d;  because,  besides  that  it  has  contracted  as  much  less 
in  that  part  than  in  other  parts,  like  the  stratum  A,  the  progress 
towards  the  present  state  of  solidity  of  the  stratum  A  was  greater  in 
the  same  period  of  time  than  that  of  the  stratum  B ;  consequently 
the  part  c  b  g  k  of  this  stratum  was  raised  as  much  above  the  line 
d  c  as  the  line  b  cis  above  the  liney^c,  or  as  much  as  it  contracted 
less  in  that  part  than  in  general.  In  such  a  manner  were  the  parts 
/,  r,  p,  by  of  the  strata  H,  G,  F,  A,  fig.  1,  Plate  XXIX.,  raised 
above  the  other  parts  of  the  same  strata.  Again,  the  distance 
^hich  the  point  k  is -below  the  line  m  h  Uy  fig.  2,  Plate  XXX.,  is 
twice  tbat  which  the  point  e  is  below  the  line^'c;  because  the  part 
m  k  ef  pf  the  stratum  B  has  contracted  as  much  as  the  same  part 
of  the  stratum  A,  and  is  as  much  let  down  below  the  other  parts  of 
the  stratum  B,  by  the  unequal  contraction  of  the  stratum  A,  as  the 
point  e  is  below  the  line  f  c.  In  this  manner  were  the  parts  u^  s, 
P  M,  of  the  strata  H,  G,  F,  A,  fig.  1,  Plate  XXIX.,  ^owed  tp 
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descend  below  the  other  parts  of  the  same  strata.  But  as  the  ratio 
of  contraction  of  the  parts  A,  Jl,  fv^  n,  of  die  strata  B,  C^  D,  £,  is 
as  much  less  than  the  general  ratio  of  all  the  strata  on  the  under 
side  of  this  rent,  as  that  of  this  of  the  strata  below  the  stratum  A 
is  greater  than  it  $  so  the  elevation  of  the  first  stratum  above  tiie 
stratum  A  would  not  be  so  much  as  the  elevation  of  this  stratum  by 
the  diiference  of  the  ratio;  nor  would  the  tUrd  stratum  above  the 
stratum  A  be  so  much  elevated  as  the  second ;  nor  the  fourth^  as 
the  third  ;  so  that  the  elevations  of  the  strata  above  the  stratum  A, 
as  their  distances  from  it  increased,  would  be  less  ;  till  at  last  no 
alteration  in  their  positions  could  be  observed.  Again,  as  the  ratio 
of  contraction  of  the  parts  |f,  J,  Z,  is  as  much  greater  than  the 
general  ratio  as  that  of  this  of  the  strata  below  the  stratum  A  k  less 
than  it;  so  the  first  stratum  above  this  stratum  would  not  be  sufiered 
to  descend  so  much  as  it  by  the  diBerence  in  the  ratio ;  nor  would 
the  ^hird  stratum  above  the  stratum  A  descend  so  much  m  the 
second ;  nor  the  fourth,  so  much  as  the  third ;  so  that  at  the  dis- 
tance above  the  stratum  A  which  is  equal  to  that  between  this 
stratum  and  the  lowest  extremity  of  the  rent,  no  alteration  in  die 
general  position  of  the  strata  would  take  place. 

Upon  this  alteration  in  the  position  of  the  strata  depend  the 
shape  and  position  of  these  rents.    Let  the  line  b  o,  fig.  2,  Plate 
XXX.,  be  a  continuation  of  the  angular  direction  of  the  separated 
surface  of  the  stratum  A  on  the  under  side  of  the  rent  D ;  then  as 
the  line  g  h  makes  an  angle,  g  i,  with  the  line  h  m  that  is  greater 
than  the  angled  c  dy  which  the  line  c  b  makes  with  the  line  c  f, 
the  last  of  which  is  parallel  to  the  line  m  h:  so  an  angle,  o  ^,  is 
produced,  which  is  the  deviation  of  the  stratum  B's  sur&ce  of 
separations'  angular  direction  from  that  of  the  separated  surface  of 
the  stratum  A ;  and  as  the  angle  Imk  \s  greater  than  the  angle 
fedyso  the  angular  direction,  e  A,  of  the  stratum  B  on  the  \vppex 
side  of  the  rent  makes  an  angle,  ken^  with  that  of  the  stratum  A^ 
which,  being  less  than  the  angle  o  b  g^  the  rent  is  wider  at  /  t  than 
at  d  €.     Again,  the  angular  directions  of  the  stratum  C's  separated 
surfaces  deviate  as  much  from  those  of  these  of  the  stratum  B  as 
these  directions  of  its  surfaces  of  separation  do  from  the  same 
directions  of  the  separated  surfaces  of  the  stratum  A.    Hence  the 
angular  direction  a  b  q^i&B,  curved  line,  the  ratio  of  whose  devia- 
tion from  the  line  b  o  increases  opposite  every  stratum  above  the 
stratum  A ;  and  the  angular  direction,  a  e  k  2,  of  the  upper  side  of 
the  rent  is  a  curved  line  alsoj^  which  deviates  from  the  line  e  n  with 
an  increasing  ratio,  but  one  not  so  great  as  that  of  the  under  side 
of  the  rent ;  the  width  of  this  rent,  therefore,  increases  upwards. 
In  this  manner  the  lower  half  of  the  rent,  nwv,   fig.  1,    Hate 
XXIX.,  was  formed ;  and  in  a  similar  manner,  with  the  following 
exception,  its  upper  half  was  formed.   But  as  in  the  upper  half,  the 
ratio  of  contraction  on  the  under  side  being  greater,  and  on  the 
upper  side  less,  than  the  general  ratio  of  contraction  on  similar 
"  »s  of  the  lower  half  of  the  rent,  the  sectional  lines  which  re- 
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prcaeDt  the  ingular  dircctioa  'of  its  upper  Iialf  present  a  similarly  * 
^posed  carve  as  its  lower  half,  hut  it  has  a  reverse  direetioa ;  and 
the  width  of  the  upper  half  decreases  from  its  maximum  at  the 
middle  to  a  point  at  the  highest  extremity  of  the  rent. 

As  the  part  of  any  one  of  the  strata  on  the  under  side  of  this 
rent  below  the  stratum  A  has  raised  that  which  lies  upon  it  as  much 
«B  it  was  itself  raised  by  that  on  which  it  lies,  with  the  additional 
distance  of  what  it  contracted  less  than  that  produced  by  the  general 
mio  of  contraction  for  a  distance  equal  to  its  thickness ;  and  as  its 
correspondent  j^  on  the  upper  side  of  the  rent  has  let  the  stratum 
immeaiately  above  it  decend  as  much  as  its  own  descent  below  the 
general  line  of  the  stratum,  with  the  additional  distance  of  what  it 
ccmtracted  more  than  the  strata  in  general;  it  follows  that  the 
distances  between  the  surfaces  of  separation  of  these  strata  are  the 
respective  measures  of  the  maitef^s  imequcU  contraction  between 
theoA  and  the  lowest  extremity  of  the  rent.    Thus  the  distance,  a  l^ 
between  these  surikoes  oi  the  stratum  A  is  the  measure  of  the 
unequal  contraction  of  the  matter  between  that  stratum  and  the 
lowest  extremity,  v,  of  the  rent.    The  distances  p  q,  r  Sjtti^  be- 
tween separated  surfiices  of  the  strata  F,  G,  H,  are  the  measures 
ot  the  matter's  unequal  contraction  between  these  strata  and  the 
rent's  lowest  extremity  respectively ;  and  as  much  as  the  distance 
between  the  surfaces  of  separation  of  any  one  of  these  strata  and 
the  point  v  is  less  than  the  distance  between  the  separated  surfaces 
of  tne  stratum  A,  so  much  is  the  distance  of  this  stratum  from  the 
point  V  less  than  that  of  the  stratum  A.    Again,  as  the  part  of  any 
one  of  the  strata  which  are  situated  above  the  stratutii  A  on  the 
under  side  of  this  rent  has  raised  the  stratum  lying  upon  it  as  much 
as  it  was  itself  raised  by  that  which  lies  below  it,  with  the  deduction 
of  the  distance  of  what  its  ratio  of  Contraction  is  more  than  the 
general  ratio ;  and  as  its  correspondent  part  on  the  upper  side  of  the 
rent  has  permitted  the  stratum  immediately  above  it  to  descend  a 
distance  equal  to  that  which  itself  descended  below  the  general  line 
of  the  stratum,  with  the  deduction  of  what  its  ratio  of  contraction 
is  less  than  the  given  ratio ;  it  follows  that  the  distance  between  the 
surfiuses  of  separation  of  any  one  of  these  strata  is  the  measure  of 
the  unequal  contraction  between  that  stratum  and  the  bottom  of 
the  rent ;  and  the  difference  of  the  distance  between  its  surfaces  of 
separation  and  that  between  the  separated  surfaces  of  the  stratum  A, 
is  the  measure  of  the  decrease  in  the  amount  of  the  unequal  con- 
traction between  that  stratum  and  the  stratum  A :  the  first  of  which 
differences  increases,  and  the  second  decreases  as  the  distance  of 
each  from  the  stratum  A  increases,  but  both  cease  with  the  rent. 
The  power,  therefore,  of  the  unequal  perpendicular  contraction  of 
the  matter  to  displace  the  strata  commences  at  the  rent's  lowest 
extremity,  accumulates  in  effect  from  that  place  to  the  middle,  but 
from  thence  decreases  upwards,  and  ceases  with  the  rent. 

As  the  lines,  nfv  and  v«  w,  which  represent  the  lines  of  dis- 
tinction between  the  parts  of  the  strata  that  have  the  regular  posi- 
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tioD,  and  those  which  are  bent  towards  the  rent,  are  widest  in  the 
middle,  and  meet  at  the  highest  and  lowest  points  of  the  rent,  so 
the  distances  from  the  rent  to  which  the  strata  are  bent  are  greatest 
opposite  its  centie,  and  decrease  gradually  to  its  highest  and  lowest 
extremities.  Again,  as  the  sphere  of  the  horizontal  contraction  has 
extended  as  far  as  the  strata  are  bent,  and  as  the  distance  from  the 
rent  to  where  the  contraction  in  this  direction  commenced,  is 
greatest  in  the  middle  of  the  rent,  and  decreases  upwards  and 
downwards  from  this  place ;  so  the  distance  which  the  strata  have 
contracted  horizontally  is  greatest  at  the  middle,  and  decreases 
gradually  towards  the  highest  and  lowest  extremities  of  the  rent. 

From  what  I  have  seen  of  the  smaller  rents  of  this  shape,  in- 
general  when  the  distance/w  is  four  yards,  the  distance  d  c  is  two 
feet,  the  distance  v  b  90  yards,  and  the  distance  a  h  three  yards. 
From  these  data  the  contraction  horizontally  is  one-sixth  of  the 
distance  in  which  that  contraction  took  place.  How  much  the 
contraction  is  perpendicularly  we  have  no  direct  means  of  ascer* 
taining ;  but  that  it  is  as  much  in  this  as  in  the  horizontal  direction 
is  extremely  probable ;  and  on  this  supposition  the  distance  which 
the  strata  have  contracted  less  on  the  under  than  on  the  upper  side 
of  this  rent  is  one-fifth  of  their  whole  contraction  in  this  direction. 

The  matter  near  this  rent  has  contracted  more  horizontally  in 
one  part  than  in  another.  Thus  its  horizontal  contraction  is  greater 
opposite  the  part  b,  fig.  3,  Plate  XXIX.,  than  opposite  the  pari;  c; 
and  more  opposite  the  part  d  than  the  part  e ;  and  so  on.  The 
inequality  in  the  matter's  contraction  in  this  direction  is  from  one- 
fifth  to  one-sixth  of  its  whole  contraction.  This  inequality  gives 
the  curvilinear  bends  to  both  sides  of  a  rent,  which  necessarily  pro- 
duce inequalities  in  its  width.  But  that  arrangement  of  tiiese 
inequalities  represented  by  fig.  3  was  formed  by  the  inequalities  of 
the  matter's  contraction  taken  perpendicularly  as  well  as  horizon- 
tally; because  similar  bends  in  the  sides  of  this  rent  are  never 
wholly  opposite  each  other,  but  always  situated  lower  on  the  upper 
>  side  than  on  the  under  side ;  and  this  arrangement  is  owing  to  the 
circumstance  before  mentioned,  that  the  parts  of  the  strata  on  the 
former  side,  or  the  side  g  m,  have  contracted  more  perpendicularly 
or  sunk  lower  than  on  the  latter  side,  the  side  a  f,  of  the  rent. 
When  the  hollow  parts  on  the  upper  side  of  a  rent  have  sunk 
directly  opposite  similar  hollows  on  the  rent's  under  side,  the  varia<- 
tion  in  the  width  before  described  and  represented  by  fig.  4,  Plate 
XXIX.,  is  produced ;  but  corresponding  hollows  are  not  opposite 
each  other ;  for  the  hollow  a  was  originally  opposite  the  hollow  a  I, 
&c.  There  are  many  other  variations  in  the  ratio  of  the  strata's 
bending,  and  in  the  regularity  of  the  widths  and  positions  of 
bended-tabular  rents,  which  depend  upon  certain  modifications  of 
the  principles  already  laid  down.  Some  of  these  variations  I  will 
(afterwards  describe  in  separate  essays. 
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Experiments  to  determine  the  Definite  Proportiofis  m  which  the 
Elements  of  Organic  Nature  are  combined.  By  Jacob  Berzclius^ 
M.D.  F.K.S.  Professor  of  Cheroistiy  at  Stockholm. 

{Cotainued  from  p.  409,  Vol,  IV.) 

III.  Analysis  of  the  Ternary  Oxides, 

1.  Analysis  of  citric  acid. — I  shall  begin  with  citric  acid,  be- 
cause its  composition  is  the  most  simple  of  all  the  ternary  oxides. 
Ten  parts  of  citrate  of  lead^  strongly  dried  and  decomposed  by 
sulphuric  acid,  produced  8*9346  parts  of  sulphate  of  lead,  equi- 
valent to  6*582  of  oxide  of  lead.  Hence  it  follows  that  citrate  of 
lead  is  composed  of 

Citric  acid 34-18   100 

Oxide  of  lead 65-82   190 

100-00 

These  190  parts  of  oxide  of  lead  contain  13-588  parts  of  oxygen. 
In  analyses  made  by  combustion  I  found  only  187  or  188  parts  of 
oxide  of  lead  combined  with  100  acid.  Citrate  of  lead  retains 
humidity  very  strongly,  and  hence  analysis  makes  the  base  alwaj's 
too  small.  As  this  analysis  was  one  of  the  first  that  I  made,  I  had 
not  at  that  time  found  out  the  method  of  drying  the  substances  in 
a  sand-bath  heated  and  exposed  in  a  vacuum. 

I  made  a  great  many  experiments  on  the  citric  acid,  because 
this  acid  and  the  tartaric  served  as  a  kind  of  exercise  to  prepare  me 
for  these  experiments.  A  part  of  them  was  unsuccessful,  because 
I  had  not  at  that  time  acquired  the  necessaiy  practice  in  analysis. 
One  among  the  successful  experiments  gave  as  the  result  of  the 
analysis  of  1  part  of  citrate  of  lead  (which  by  combustion  left  for 
residue  64-956  per  cent,  of  oxide  of  lead,  and  in  which  there  was 
of  course  85-044  per  cent,  of  acid,)  0-1145  water,  and  0-503  of 
carbonic  acid  in  the  state  of  gas ;  to  this  if  we  add  0-03  for  the 
carbonic  acid  retained  by  the  soda,  we  obtain  0*533  of  carbonic 
ftcid*     This  shows  us  that  citric  acid  contains  per  cent. : 

Hydrogen 3-800 

Carbon 41-369 

Oxygen 54-831 

100-000 

We  have  seen  th^t  the  capacity  of  saturation  of  this  acid  is 
13*585 ;  but  13-585  x  4  =  54-34.  This  shows  us  that  citric 
acid  ought  to  contain  four  times  as  much  oxygen  as  the  base  by 
which  it  is  neutralized.      When  wc  turn  these  numbers  into 
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volumes^  we  find  that  they  agree  perfectly  with  the  idea  that  citric 
acid  is  composed  of  equal  volumes  of  its  elements;  that  is  to  say, 
it  ought  to  contain  per  cent. : 

Hydrogen  • • .  • .  • «...     3*6S4 

Carbon 41*270 

Oxygen 55*096 

100000 

If  this  be  SO9  citric  acid  has  the  simplest  compontion  of  any  of 
the  ternary  oxides.  Its  capacity  of  saturation  indicates  that  it  ought 
to  contain  four  volumes  of  oxygen,  four  volumes  of  carbon,  and 
four  of  hydrogen.  Must  we  consider  it  as  a  compound  of  12atdmi 
or  of  three  ?  JSxperiments  on  the  combination  of  citric  acid  with 
water  seem  to  prove  tlurt  it  contains  only  three  atom's,  an  atom  of 
each  constituent. 

When  we  compare  the  result  of  my  former  experiments  on  the 
quantity  of  water  contained  in  citric  acid,  we  find  that  they  do  i)ot 
coincide  with  the  residt  of  the  analysis  of  citrate  of  lead;'  10  parts 
of  citric  acid  in  crystals  dissolved  in  water,  neutralized  by  ammonia, 
and  mixed  with  nitrate  of  lead,  as  long  as  any  precipitate  fell,  pro- 
duced 28-756  of  dry  citrate  of  lead.  In  this  citrate  there  is  8*3  of 
citric  aci^;  that  is  to  say,  that  100  parts  of  acid  contain  I7  of 
vratcr:  or  that  100  parts  of  acid  combine  with  20*5  of  water, 
which  contain  18*1  oxygen.  But  18*1  x  3  ss  54*3;  that  is  to 
say,  that  in  crystallized  citric  acid  the  acid  contains  three  times  as 
much  oxygen  as  the  water. 

I  took  five  parts  of  citric  acid  reduced  to  a  coarse  powder,  and 
exposed  them  in  a  glass  capsule  exactly  weighed  to  a  tempeeatnre 
between  1 18°  and  122°.  In  24  hoijrs  it  lost  0*43  of  its  weight, 
and  had  assumed  the  form  of  a  white  light  powder.  In  «aother 
experiment  the  loss  was  0*424.  No  further  loss  was  inistained  by 
longer  exposure  to  heat.  This;  experiment  shows  that  citric  add  by 
eflSiorescing  loses  from  8*58  to  8'6  per  cent,  of  its  weight  of  watery 
which  is  obviously  the  half  of  the  water  of  crystallization  contained 
in  the  acid.  Citric  acid  does  not  part  with  the  rest  of  its  water; 
for  if  we  heat  it  to  a  certain  temperature,  it  loses  indeed  weight, 
but  at  the  same  time  it  becomes  brown,  is  decomposed,  and  leaves 
a  brownish  deliquescent  mass,  no  longer  possessing  the  properties 
of  citric  acid.  In  order*  to  expel  the  water  we  must  substitute 
another  oxide  in  its  place.  From  these  experiments  it  follows,  that 
in  effloresced  citric  acid,  or  citrate  of  water,  as  it  may  be  called, 
the  acid  contains  six  times  as  much  oxygen  as  the  water,  and  that  in 
crystallized  citrate  of  water  the  acid  contains  three  times  lis  much 
as  the  water. 

I'his  property  of  citric  acid  to  allow  itself  to  be  saturated  by 
water  in  another  proportion  than  by  the  stronger  oxides  is  pecu- 
liar; but  it  is  easily  explained  by  the  simplicity  of  the  coxnposition 
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of  citric  acid^  and  cannot  take  place  in  other  circumstances.  The 
composition  of  citric  acid  may  then  be  expressed  by  this  formula. 
H  +  C  +  O. 

My  expectation  of  being  able  to  illustrate  the  composition  of  this 
acid  by  the  examination  of  a  subcitrate  of  lead  was  disappointed^ 
by  the  property  which  the  neutral  citrate  has  of  dissolving  in  am- 
monia^  and  of  forming  a  triple  salt,  book  which  the  ammonia  could 
not  be  driven  off  even  in  a  vacmim. 

Thenard  and  Gay-Lussac,  in  their  experiments  on  citric  acid, 
obtained  as  a  result  6*33  bydbrogen^  33*811  carbon,  59*859  oxygen. 
This  rttsult  difiecs  very  much  from  mine.  Their  analysis  of  the 
citrate  of  lime  emploved  bv  them  shows  that  very  little  water  of 
combination  remained  in  the  salt.  Besides,  a  correction  for  the 
water  of  combination  remaining  in  the  salt  would  only  increase 
the  diflference  between  our  results.  I  am  unable  to  divine  the  cause 
of  this  difference* 

2.  Tartaric  acid. — 100  parts  of  tartrate  of  lead  analysed  by 
combustion,  left  Q2rS  of  oxide  of  lead  in  one  experiment^  and 
62*48  in  another.  This  differs  but  little  from  my  old  experiments^ 
in  which  I  finind  62*2  per  cent,  of  oxide  of  lead  in  this  salt.  It  is 
composed  then  of 

Tartaric  acid 37*5   100 

Oxide  of  lead 62*5   167 

lOO'O 

But  167  of  oxide  of  lead  contain  11*94  of  oxyeen.  In  one  of 
my  old  experiments  I  found  that  100  of  tartaric  aeid  are  neutralized 
br  7^^  o^  potash,  in  which  there  are  1 1*93  oxvgen.  I  have  shown 
fikewise  in  these  experiments,  that  tartaric  acid  roust  contain  five 
tiroes  as  much  oxygen  as  the  base  by  which  it  is  saturated. 

14- of  tartrate  of  lead,  equivalent  to  0*5  of  tartaric  acid,  pro- 
duced in  diflferent  experiments  from  0*161  to  0*J62  of  w*ater,  equi- 
valent to  from  3*79  to  3*807  per  cent,  of  the  weight  of  the  acid  of 
hydrogen.  In  the  same  experiments  I  obtained  from  0*654  to 
0*661  of  carbonic  acid,  equivalent  to  from  35*36  to  35*98  per 
cent  of  the  weight  of  the  acid  of  carbon.  The  acid  is  then  com- 
posed of 

Hydrogen 3*807 

Carbon 35*980 

Oxygen 60*213 

100*000 
But  11*94  X  5  =  59*7*  If  we  examine  the  ratio  of  these  num- 
bers, we  find  that  the  hydrogen  is  to  the  oxygen  ::  66  :  1000;  tiiat 
is  to  say,  that  there  is  a  volume  of  each.  The  carbon  constitutes 
|.  of  a  volume.  But  if  the  oxygen  is  in  reality  five  volumes,  it  is 
combined  with  five  volumes  of  hydrogen  and  four  volumes  q{  car- 
bon. Supposing  then  tartaric  acid  a  compound  of  5  H  +  4  C  -f 
5  O,  calculation  ^ives  its  composition  as  follows  i — 
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Hydrogen 3*951 

Carbon • . . . .  Se*167 

Oxygen 59'882 

100-000 
The  true  capacity  of  saturation  of  this  acid  is  then  11*976, 
instead  of  11*94  given  by  experiment.  It  follows  from  this,  that 
in  the  neutral  tartrates  the  carbon  of  the  acid  is  combined  with  l-j. 
volume  of  oxygen,  including  the  oxygen  of  the  base,  I  have  not 
been  able  to  obtain  a  subtartrate  of  lead. 

Let  us  now  examine  the  result  of  the  analysis  of  this  acid  made 
"by  Thenard  and  Gay-Lussac.  They  found  it  composed  of  hydrogen 
6*629,  carbon  24*05,  oxygen  69*321 ;  but  they  employed  tartrate 
of  lime,  in  which  they  supposed  77*^77  of  tartaric  acid.  That  is 
to  say,  that  they  paid  no  attention  to  the  water  of  combination  of 
the  citrate  of  lime.  To  find  the  quantity  of  this  water  1  made  the 
following  experiments. 

I  dissolved  neutral  tartrate  of  potash  in  water,  and  precipitated  it 
by  muriate  of  lime;  the  neutrality  ^as  not  altered.  Hence  it  fol- 
lows, that  100  tartaric  acid  saturate  a  quantity  of  lime  containing 
1 1*976  of  oxygen ;  that  is  to  say,  equal  to  that  in  the  potash  sepa- 
rated from  the  tartaric  acid.  I  burnt  100  parts  of  this  tartrate  of 
lime  in  a  platinum  crucible,  till  the  lime  was  reduced  to  a  caustic 
state.  To  be  quite  sure  of  getting  rid  of  all  the  carbonic  acid,  I 
allowed  the  lime  to  unite  with  a  little  water,  and  exposed  it  again 
to  a  strong  heat;  its  weight  was  not  altered.  It  weighed  21*64 
parts,  and  dissolved  in  diluted  muriatic  acid  without  the  smallest 
disengagement  of  gas.  21*64  parts  of  lime  require  for  saturation 
50*55  of  tartaric  acid ;  hence  it  follows,  that  tartrate  of  lime  ii 
composed  of  ^ 

Tartaric  acid .....••.••...•  50*55 

Lime 21*64 

Water  of  combination 27'81 

^  100*00 

But  21*64  of  lime  contain  6*094  of  oxygen,  and  27*81  of 
water,  24*54.  Now  6094  X  4  =i  24*376  ;  that  is  to  say,  that 
the  salt  contains  a  quantity  of  water  of  combination,  the  oxygen  in 
which  is  four  times  that  in  the  lime.  It  follows  from  this,  that 
what  Thenard  jand  Gay-Lussac  considered  as  100  tartaric  acid,  was 
in  fact  a  mixture  of  65*46  of  acid  with  34*54  of  water.  If  we 
subtract  this  proportion  of  water  from  their  result,  we  obtain  tar- 
taric acid  composed  of 

Hydrogen 3*912 

Carbon , . .  36*888 

Oxygen •59*200' 

100*000 
wbScb  agrees  perfectly  with  the  tesn\t  of  my  en^riments^ 
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3.  Oxalic  acid. — My  former  analytical  experiments  on  the  oxa- 
late of  lead,  indicate  25*2  of  oxalic  acid  in  100  of  oxalate  of  lead« 
The  analysis  was  made  by  combustion,  but  without  attending  to 
the  lead  which  was  reduced  and  concealed  in  the  Oicide  of  lead  ob- 
tained. Later  estperiments  on  four  parts  of  oxalate  of  lead  gave 
me  a  loss  amounting  to  0*9835 ;  the  oxide  being  dissolved  in 
vinegar,  0*095  of  metallic  lead  remained.  This  indicates  0*009  of 
oxygen,  which  must  be  subtracted  from  the  loss  in  order  to  obtain 
the  true  quantity  of  acid^  of  course  it  amounted  to  0*9816,  or 
24*54  per  cent,  of  the  weight  of  the  oxalate.  This  result  was 
constant  ia  various  experiments.  The  oxalate  of  lead  then  is  com- 
posed of 

Oxalic  acid 24*54   ......  100 

Oxide  of  lead 75*46   ......  307*5 

100*00 

But  307*5  of  oxalate  of  lead  contain  22*062  of  oxygen.  And 
since  according  to  my  old  experiments  on  oxalic  acid,  it  contains 
three  times  as  much  oxygen  as  the  base,  it  follows  that  it  ought  to 
cootaiu  66-186  per  cent. 

I  mentioned  before  that  the  analyses  which  I  made  by  means  of 
the  brown  oxide  of  lead  gave  me  too  little  oxygen  and  too  much 
hydrogen  and  carbon.  The  result  of  one  of  these  experiments  on 
oxalic  acid  was  0*66  per  cent  of  hydrogen,  34*34  of  carbon^  and 
64*99  of  oxygen. 

In  my  repetitions  by  my  new  method,  I  burnt  four  parts  of 
Oixalate  of  lead  with  two  parts  of  hyperoxymuriate  of  potash.  The 
quantity  of  water  produced  weighed  only  0  019 ;  hence  I  suspected 
timt  this  oxalate,  which  had  been  strongly  heated,  might  have  l>eeQ 
partly  decomposed.  I  therefore  repeated  the  experiment  with  an 
oxalate  that  had  been  dried  in  a  temperature  below  212^.  I  ob* 
tained  exactly  the  same  result.  I  next  suspected  that  I  had  taken 
too  little  hyperoxymuriate  of  potash,  in  consequence  of  which 
some  empyreumatic  oil  might  have  been  formed,  though  no  trace 
of  it  appeared  in  the  water.  I  therefore  burnt  two  parts  of  oxalate 
(tf  lead  with  two  parts  of  of  hyperoxymuriate.  I  obtained  0*004 
of  water  in  the  receiver,  and  0*001  in  the  tube  with  the  muriate  of 
lime.  So  that  the  result  was  almost  exactly  the  same,  giving  002 
instead  pf  0*019  of  water  from  four  of  oxalate.  These  four  parts 
contain  0*9816  of  oxalic  acid;  hence  it  follows,  that  this  acid  con- 
tains only  0*23,  or  0*24  percent,  of  hydrogen. 

The  carbonic  acid  produced  weighed  from  1138  to  1*140,  which 
makes  32*16  per  cent,  of  carbon.  A  lit^e  of  the  carbonic  acid 
remained,  combined  with  the  soda  as  in  other  experiments;  but 
this  quantity  could  not  be  determined,  because  a  portion  of  the 
oxide  of  lead  was  converted  into  minium,  and  gave  a  red  colour  to 
the  burnt  mass.    The  colour  was  the  same  when  I  endeavoui:^  lo 
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keep  the  whole  tube  red  hot  during  the  combuslion  of  the  oxalate. 
Another  portion  of  the  oxide  was  changed  into  submuriate,  as  I 
satisfied  myself  by  digesting  the  oxide  in  nitric  acid,  afiter  it  had 
been  well  washed.  Oxymuriatic  acid  was  disengaged,  while  at  the 
same  time  neutral  nitrate  and  muriate  of  lead  were  formed. 

Tliough  in  consequence  of  this  circumstance,  it  is  impossible  to 
determine  the  quantity  of  carbon  with  perfect  precision,  we  know 
at  least  that  it  must  contain  more  than  32'6*,  which  would  have 
been  the  result  if  all  the  oxide  had  been  converted  into  minium, 
and  less  than  35  per  cent.,  which  would  have  been  the  result  if  no 
part  of  the  oxide  had  been  converted  into  minium.  By  attending 
to  these  two  extremes,  we  find  without  difficulty,  that  the  oxygen 
and  carbon  «xist  in  such  proportions  in  oxalic  acid,  that  there  is 
one  volume  of  carbon  for  every  1^  volume  of  oxygen,  or  two 
volumes  of  carbon  for  every  three  volumes  of  oxygen. 

To  determine  the  composition  of  oxalic  acid,  we  must  then 
ascertain  the  relation  between  the  volumes  of  its  oxygen  and 
hydrogen.  This  is  difficult,  because  the  quantity  of  hydrogen  is  so 
$mall,  that  analysis  is  not  able  to  decide  concerning  it.  1  think^ 
however,  that  we  can  find  it  from  other  circumstances.  There  can 
be  no  doubt  that  the  composition  of  oxalic  acid  is  such,  that  in  tht 
oxalates  the  hydrogen  of  the  acid  is  combined  with  a  certain  num- 
ber of  entire  volumes  of  the  radicle  of  the  base ;  but  saline  bases 
may  contain  one,  two,  or  tliree  volumes  of  oxygen,  without  this 
producing  any  change  in  the  ratio  of  the  oxygen  of  the  acid  with 
that  in  the  base.  When  we  reflect  on  this,  we  perceive  that  with 
the  known  ratio  between  the  carbon  and  oxygen  in  oxalic  acid, 
there  are  only  tiiree  modes  of  combination  in  which  the  above 
stated  circumstance,  (that  a  volume  of  hydrogen  in  the  acid  iff 
combined  with  a  certain  number  of  entire  volumes  of  the  radicle 
of  the  base,)  can  take  place ;  namely,  H  +  2C  +  3  0,  o^H  + 
12  C  +  18  O,  or  H  +  24  C  +  36  O.  For  the  degrees  above  this 
are  not  probable.  The  diflFerence  between  these  three  degrees  is 
80  great,  that  the  quantity  of  hydrogen  found  by  experiment  must 
be  sufficiently  exact  to  determine  which  of  them  belongs  to  oxalic 
acid.  But  analysis  has  given  much  more  hydrogen  than  is  consist- 
ent with  the  third  of  these,  but  less  than  would  be  requisite  for  the 
first  mode  of  combination.  But  all  the  circumstances  of  the  ana- 
lysis agree  perfectly  with  the  idea,  that  oxalic  acid  is  composed  of 
one  volume  hydrogen,  12  volumes  carbon,  and  18  volumes  oxygen.* 
This  constitutes  per  cent. :  . 

♦  In  my  ,memoir  On  the  can«c  of  Chemical  Proportions,  AniMh  of  Philowophjfy 
December,  1813,  I  have  stated  by  a  mistake  In  the  calcalatifftn  timt  (his  acid  coi>« 
tains  ^7  volumes  of  carbon.  It  is  obviotw  that  this  error  is  of  no  cMise^aeiic* 
relative  lo  the  subject  treated  of  in  that  memoir.  I  acknowledge  howeyer  that 
M  pret$ent  I  do  not  lay  much  stress  on  that  argument  against  the  corpuscular  doc- 
trine. For  it  is  clear  that  the  compound  atoms  of  organic  nature  ought  to  have  a 
mechauical  stntcti^eas  differeut  from  that  of  inorgaDic  atomi  as  tktir  coippo»itM« 
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Hydrogen *..•....* 0*244 

Carbon *..*..< 33*222 

Oxygen 66*534 

lOO-OOO 

I«  fallows  from  fhe^c  reflections,  that  fn  aft  oxalate  wliose  ba^tf 
cOi^tains  only  a  single  volume  of  oxygen,  the  hycfrogen  of  the  fieid 
ig  c*oinbinea  with  six  volumes  of  tlie  radide  of  the  base.  When 
on  ffie  other  side  the  base  contains  two  vohimcs  of  oxygen,  the 
hydrogen  of  the  acrd  is  combined  with  three  volumes  of  ihe  fadJcle 
or  the  base.  When  the  base  contains  three  volumes  of  oxygen, 
then  the  hydrogen  is  combined  with  two  volumes  of  radicle.  This 
may  be  seen  in  the  following  formulas,  representing  the  oxalate  of 
copper,  the  o^ailate  of  lead,  and  the  peroxalate  of  iron. 

6  Cu  O  +  H  C'«  0»« 
8  PI  O  +  H  C'«  0'» 
2  Fe  03  +  H  C'«  O^* 

Let  trs  now  examine  the  resolt  of  the  analysis  of  this  acid  by 
Ooy-LdssHc  vtni  Thenard.  They  eropbyed  in  it  oxalate  of  limdc 
(fried  ill  the  temperature  of  bwling  water.  This  OT^alate  ii>  that 
state  ccwtains  water  of  combifntioa,  the  quantity  of  which  detef- 
itiirved  both  by  the  experrments  of  Mr.  Vogel  of  Bayreuth,  and  by 
calculation,  is  such,  that  h  contains  a  qtianfky  of  oxygen  equal 
to  that  in  the  lime;  that  isy  very  nearly  12  per  cent.  Therefore 
the  oxalic  acid  used  in  their  experiments  consisted  of  80  pure  acid 
-h  20  water.  If  we  take  away  these  20  of  water,  that  is  to  say,  2*35 
hydrogen,  and  17*7^  oxyg^*^>  fr^™  the  result  af  the  analysis  of 
day^Losrac  and  Thenard^  we  bare 

ResuUof  Gdjf-Lussac  aA<!  Theaard.  Do.  corrected. 

Hydrogen 2'745    0*493 

Carbon 2^*5^6    33*217 

Oxygen 706gl>   66*290 

_  r 

100-000  lOO-OOO 

IW  iVsulc  agrees  so  well  with  my  experiments,  that  it  serves  to 
confirm  what  I  have  advanced  above.* 
4.  Succinic  acid. — I  purified  succinic  acid  from  the  empyreu- 

*  Dr.  Thomtoo  ia  the  Philosophical  Transactions  for  1807,  has  giveo  an  analysis 
Qf  oxalic  acid  made  by  dry  distillation  and  (beat.alysis  of  the  products.  He  foiiovl 
It  composed  ^f 

Hydrogen 4  ' 

Carbon S3 

Oxyself 64 

100 

I  am  astonished  that  he  could  have  come  so  near  the  truth  flotwUhstacidW^  libit 
difficulties  of  tlM  n^tfthod  "Which  he  followed. 
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matic  matter  with  which  it  is  usually  impregnated,  in  the  following 
manner.  I  sublimed  it  in  a  moderate  heat,  the  product  of  the  sub- 
limation is  succinic  acid,  contaminated  with  colourless  oil  of  amber, 
which  becomes  coloured  by  exposure  to  the  air.  I  combined  it  with 
carbonate  of  ammonia,  adding  a  slight  excess  of  the  alkali.  I 
then  digested  it  with  charcoal,  prepared  by  exposing  coagulated 
blood  to  a  strong  heat  in  a  covered  crucible.  This  charcoal  ab- 
sorbed the  empyreumatic  matters^  and  allowed  the  succinate  of  am- 
monia to  crystallize  of  a  white  colour.  From  this  succinate  of 
ammonia,  I  prepared  by  the  addition  of  nitrate  of  lead,  with  the 
precautions  already  stated^  pure  succinate  of  lead.  100  parts  of 
this  succinate  analysed  by  combustion  gave  69*1  of  oxide  of  lead. 
Hence  the  salt  is  composted  of 

Succinic  acid 30*9    100*00 

Oxide  of  Lead 69-1    223-62 


100-0 

But  223*62  of  oxide  of  lead  contain  16  of  oxygen. 

Subsuccinafe  of  lead  obtained  by  digesting  the  neutral  succinate 
in  ammonia,  dried  in  a  vacuum  at  the  temperature  of  boiling 
water,  and  analyzed  by  combustion,  yielded  86*93  per  cent,  of 
oxide  of  lead.  A  great  excess  of  ammonia  poured  upon  this  sub- 
suGcinate  did  not  alter  it ;  for  it  gave  afterwards  the  same  analytical 
result.    The  subsuccinate  of  lead  then  is  composed  of 

Succinic  acid 13*07    100 

Oxideof  lead 86-93   666 


100*00 

But  223-64  X  3  =  670-8,  which  differs  but  little  from  666. 
Hence  it  is  evident,  that  the  succinic  acid  in  this  salt  is  combined 
with  three  times  as  much  base  as  in  the  neutral  succinate.  Of 
course  succinic  acid  must  contain  three  volumes  of  oxygen. 

1*294  of  succinate  of  lead,  equivalent  to  0*4  of  succinic  acid, 
produced  by  combustion  0-1536  of  water,  equivalent  to  4*512  per 
cent,  of  hydrogen,  and  0*656  of  carbonic  acid  in  form  of  gas,  to 
which  adding  the  0*044  remaining  in  the  soda,  the  whole  amounts 
to  0*7,  equivalent  to  47*6  per  cent,  of  carbon.  The  acid  therefore. 
is  composed  of 

Hydrogen 4-512 

Carbon 47*600 

Oxygen 47*888 

100-000 

But  16  X  3  =  48.     Hence  it  follows,  that  the  acid  contains 
three  volumes  of  oxygen.     We  find  tliat  the  carbon  and  hydrogen 
Amount  each  to  four  volumes;  so  that  succinic  acid  is  composed  of 
^  H  -/-  4  C  -i-  3  O,  which  makes  in  a  hundred  parts 
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Hydrogen 4*218 

Carbon 47*85$^ 

Oxygen  • . . . , 47'923 

100 

The   true  capacity  of  saturation  of  the  acid  theq  is  15.9743, 
instead  of  16  given  by  experiment. 

(To  be  continued,) 


Article  III. 

/  A  Memoir  on  Iodine.    By  M.  Gay-Lussac* 

(Read  to  the  French  Institute  on  the  1st  of  August,  1814.) 

I  HAVE  already,  in  the  sittings  .of  the  6th  and  20th  of  De- 
cember, 1813,  read  to  the  Class  the  result  of  my  researches  t  oo 
the  substance  discovered  by  M.  Courtois,  to  which  I  proposed  to 
^ve  the  name  of  iode,  on  account  of  the  beautiful  violet  colour 
of  its  vapour.  To  these  researches,  the  object  of  which  was  to 
cleterauae  the  nature  of  iodine^  and  the  situation  in  which  it  ought 
to  be  placed  with  respect  to  other  bodies,  I  have  added  new  experi- 
ments, which  I  have  now  the  honour  to  communicate  to  the 
Class.  If  there  be  no  occasion  to  apologize  for  the  length  of  time 
which  has  elapsed  since  I  read  my  first  experiments,  I  must  at  least 
beg  your  indulgence  for  the  details  into  which  I  am  about  to  enter. 
I  regret  that  my  labours  have  lost  part  of  their  interest,  by  appear- 
ing after  those  of  M.  Vauquelin,  with  which  I  was  unaccquaioted 
when  I  drew  up  my  memoir.  But  it  will  be  at  least  a  satisfaction  to 
me,  if,  in  the  subjects  which  we  have  treated  in  common,  I  have 
jn  general  drawn  the  same  conclusions  as  he  has  done. 

Properties  of  Iodine. 

Iodine  when  in  a  solid  state  is  greyish  black ;  but  its  vapour  has  a 
fine  violet  colour.  Its  odour  is  exactly  that  of  chlorine,  weakened. 
It  is  often  in  scales  similar  to  those  of  micaceous  iron  ore,  some- 
times io  rhpmboidal  plates,  very  large  and  very  brilliant.  I  have 
obtained  it  in  elongated  octohedrons  about  a  centimetre  in  iength. 
Its  fracture  is  lamellated,  and  it  has  a  fatty  lustre.  It  is  very  soft 
and  friable,  and  may  be  rubbed  to  a  fine  powder.  Its  taste  is  very 
acrid,  though  it  be  but  very  little  soluble  in  water.  It  gives  a  deep 
brown  stain  to  the  skin,  but  this  colour  is  soon  removed.  Like 
chlorine  it  destroys  vegetable  colours ;  but  with  much  less  energy* 
Water  dissolves  about  one  seven  thousandth  part  of  its  weight  of 
iodine,  and  acquires  an  orange  yellow  colour.    The  specific  gravity 

*  Tranilaed  fron  the  Aooals  Ae  Cbimie,  vol.  xci.  p.  4  3vi\^  \%\\« 
±  PrJntedih  the  j^naals  of  Fhilosophy^  iii.  106. 
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of  iodine  at  68|^  is  4-948.    It  melts  at  225°,  and   is  volatilized 
under  the  common  pressure  of  the  atmosphere,  at  the  temperature 
of  :^47°  or  356°.     I  ascertained  this  last  temperature  by  putting 
iodine  in  excess  in   concentrated  sulphuric  acid,  which  has   little 
act?on  on  it,  and  observing  at  what  degree  of  heat  its  vapours  passed 
up  through  the  acid,  I  fixed  the  boiling  point  at   347°  and  356°, 
because  these  two  numbers  are  the  result  of  two  experiments  made 
in  circumstances  a  little  ditferent  from  each  other.*     As  iodine, 
\vlicn  mixed  with  water,  may  be  distilled  over  with  that  liquid,  it 
was  at  first  concluded  that  its  boiling  point  was  nearly  the  same  with 
that  of  water  ;  but  this  is  a  mistake.     At  the  temperature  of  212°, 
the  vapour  of  iodine  mixes  with  the  vapour  of  water  in  considerable 
(iuantiiy,  and  is  carried  with  it  to  the  receiver  where  it  condenses. 
Iodine  may  even-be  distilled  at  a  much  lower  temperature.     Ihe 
same  thing  happens  to  the  essential  oils;  though  they  boil  only  at 
about  309°,  yet  they  may  be  distilled  over  at  212°  when  mixed 
with  water.     Iodine  seems  to  be  a  non-conductor  of  electricity. 
When  a  small  fragment  of  it  is  put  into  the  galvanic  circuit,  the 
decomjX)sition  of  water  immediately  stops. 

Iodine  is  not  combustible.  It  cannot  even  be  combined  directly 
with  oxygen.  1  consider  it  as  a  simple  substance,  and  place  it,  in 
consequence  of  the  experiments  which  1  have  made,  between  sul- 
phur and  chlorine;  because  its  affinities  are  stronger  than  the 
former  and  weaker  than  the  latter  of  these  bodies.  Like  them  it 
forms  two  acids,  one  by  combining  with  hydrogen,  and  another  by 
combining  with  oxygen;  and  most  of  its  combinations  have  con- 
siderable analogy  with  those  formed  by  these  two  bodies.  The 
compounds  of  chlorine,  iodine,  and  sulphiur  with  hydrogen,  pos- 
sessing the  properties  of  acids  formed  by  oxygeii,  ought  to  be  com- 
prehended in  the  same  class,  and  under  the  same  acid  name.  In 
order  to  distinguish  them  I  propose  to  prefix  to  the  specific  name 
of  the  acid,  which  we  consider  the  generic  term,  hydros  so  that 
the  acid  combinations  of  chlorine,  iodine,  and  sulpimr  with  hydro* 
gen,  shall  have  the  names  of  hydrochloric  acid,  hydriodic  acidy  and 
hydrosulphuric  acid.  The  acid  compounds  of  oxygen  with  the 
same  bodies,  may  receive,  according  to  the  principles  of  the 
Nomenclature  adopted,  the  names  of  ckhricj  iodicy  sulphuric  acids. 
The  terms  chlorurets  and  iodnrets  may  denote  the  compounds  of 
chlorine  and  iodine  with  combustibles  or  oxides^  Thus  the  ojcy- 
muriate  of  lime  will  be  called  chloruret  of  lime. 

On  ihe  Combination  of  Iodine  with  simple  Sulstances,  and  in  par- 
ticular of  Hydriodic  Acid. 

Iodine  combines  with  most  combustibles;  but  I  have  only  exa- 
mined a  few  of  these  combinations, 

•  Tbrse  experiments  are  soinewhai  hazardous.    TkoHgh  ]  had  put  pieces  of 
glass  into  the  salphuric  acid,  the  iodine  in  the  second  experiment  was  converled 
all  at  once  into  Tapour  and  drove  #4it  \k^  tot  acid  wbkh  tHirot  my  ci^  band  and 
.foot  severely. 
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Phosphorus  unites  to  iodine  in  different  proportions,  with  the 
disengageaient  of  heat,  hut  of  no  light.  One  part  of  phosphorus 
and  eight  parts  of  iudine  formed  a  compound  of  a  red  orange  brown 
colour,  fusihle  at  about  212%  and  volatile  at  a  higher  temperature. 
When  brought  ia  contact  with  water,  phosphuretcd  hydrogen  gas 
is  disengaged,  flocks  of  phosphorus  are  precipitated,  and  the  water 
which  is  colourless  contains  in  solution  phosphorous  and  hydriodic 
acids. 

One  part  of  phosphorus  and  16  of  iodine,  produce  a  matter  of 
a  greyish  black  colour,  crystallized,  fusible  at  81%  The  hydriodic 
acid  produced  by  bringing  it  in  contact  with  water,  is  colourless, 
and  no  phosphureted  hydrogen  gas  is  disengaged. 

One  part  of  phosphorus  and  24  of  iodine  produced  a  black  sub- 
stance, partially  fusible  at  1 1 5^.  Water  dissolves  it,  producing  a 
strong  heat,  and  the  solution  had  a  very  deep  brown  colour,  which 
was  not  removed  by  keeping  it  for  some  time  in  a  gentle  heat.  Tlie 
proportion  of  one  phosphorus  and  16  iodine,  results  from  the  ratio 
between  phosphorus  and  iodine,  on  the  supposition  that  the  phos* 
phorus  is  converted  into  phosphorous  acid.  One  phosphorus  and 
124  iodine  should  have  given  me  colourless  hydriodic  acid,  on  the 
supposition  that  the  phosphorus  was  converted  into  phosphoric  acid."^ 
I  bad  indeed  ascertained  that  phosphorous  acid  converted  iodine 
into  hydriodic  acid;  but  the  effect  stops  or  becomes  very  slow, 
before  all  the  phosphorous  acid  is  destroyed.  This  is  the  reason, 
that  with  the  proportion  one  phpsphorus  and  24  iodine,  we  obtain  a 
deep  coloured  acid.  It  holds  a  considerable  quantity  of  iodine  in 
solution*  We  sec  likewise,  that  if  there  form  only  phosphorous 
acid,  when  the  phosphorus  is  in  excess,  there  is  formed  on  the  con- 
trary phosphoric  acid,  whenever  the  iodine  is  more  than  16  times 
greater  tlian  the  phosphorus. 

With  1  phosphorus  and  4  iodine  we  obtain  two  compounds 
very  different  from  each  other.  One  of  them  has  tlic  same  colour 
as  that  formed  of  one  phosphorus  +  8  iodine,  and  seems  to  be 
dM*  same  with  it.  It  melts  at  217^^9  and  when  dissolved  in  water 
gives  a  colourless  hydriodic  acid,  phosphureted  hydrogen,  and 
phosphorus,  which  precipitates  in  orange  yellow  flocks.  The  other 
compound  is  reddish  brown,  does  not  melt  at  212°,  nor  at  a  con- 
siderably higher  temperature.  Water  has  no  sensible  action  on  it. 
Potash  dissolves  it  with  the  disengagement  of  phosphureted  hydro  * 
gen  gas,  and  when  chlorine  is  poured  into  the  solution  it  shows 
oifly  traces  of  iodine.  When  heated  in  the  open  air,  it  takes  fire, 
and  bums  like  phosphorus,  emitting  white  vapours  without  any 
iodine.  I  condensed  these  vapours  in  a  moistened  glass  jar,  and  I 
could  not  perceive  any  iodine  among  them.  This  red  substance  is 
always  obtained  when  the  pliosphorus  is  in  the  proportion  of  one  to 
%ur  ut  iodine.    I  am  induced  to  consider  it  as  identical  with  that 

*  I  have  sapposed  im  determining  these  proportions,  that  100  of  pboBphonis 
cambJoe  with  AGO  oxjgeo  to  form  phokphoroai  a<id,  wid  with  150  ta  furni  phot- 
pboric  acid*  » 
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red  matter  which  phosphorus  so  often  furnishes,  ai^d  which  is  at 
present  considered  an  oxide.  But  1  have  not  compared  the  two 
bodies,  as  I  had  no  oxide  of  phosphorus  in  rov  possession.  Very 
little  oxygen  seems  to  be  necessary  to  convert  pliosphorus  into  this 
red  matter ;  and  as  the  phosphorus  which  I  employed,  though  well 
wiped,  was  not  quite  free  from  humidity,  the  formation  of  this 
substance  during  my  experiment  does  not  present  any  difficulty. . 
It  is  a  subject  of  investigation  which  deserves  to  fix  the  attention  of 
chemists. 

In  whatever  proportions  the  ioduret  of  phosphorus  has  been 
made,  it  exhales,  as  soon  as  it  is  moistened,  acid  vapours,  owing 
to  the  hydriodic  acid  formed  by  the  decomposition  of  the  water. 
To  obtain  this  gas  without  any  mixture  of  phosphureted  hydrogen, 
it  is  necessary  to  employ  an  ioduret  in  which  the  phosphorus  at  most 
does  not  exceed  a  ninth  part.  The  method  which  I ,  employ  is  to 
put  the  ioduret  into  a  small  crucible,  and  to  moisten  it  with  a  little 
water,  or  what  is  better,  with  water  already  impregnated  with 
faydrionic  acid.  We  may  employ  likewise  a  small  bent  tube.  We 
begin  by  putting  the  iodine  into  this  tube;  then  reversing'  it  over 
mercury,  we  drive  out  the  air  which  it  contains,  by  introducing  a 
glass  rod  which  almost  fills  it.  The  phosphorus  is  then  brought  in 
contact  with  the  iodine,  by  introducing  it  through  the  mercury* 
As  soon  as  the  contact  takes  place,  the  two  substances  combine, 
0nd  we  collect  the  gas  which  is  disengaged,  by  putting  the  extre- 
mity of  the  tube  under  a  glass  jar  standing  in  the  mercury.* 

As  soon  as  the  hydriodic  gas  comes  in  contact  with  mercury,  it 
is  decomposed.  The  surface  of  the  metal  is  covered  with  a  green- 
ish yellow  substance,  which  is  an  ioduret  of  mercury ;  and-if  the 
contact  is  prolonged  for  a  sufficient  time,  or  if  we  agitate,  the 
hydriodic  gas  is  completely  decomposed.  The  iodine  combines 
completely  with  the  metal,  and  there  remains  a  volume  of  hydrogen 
gas,  which  is  exactly  one  half  of  that  of  the  hydriodic  gas,  1  have 
made  this  gas  pass  upon  zinc  and  potassium,  and  the  result  has 
always  been  hydrogen  gas  and  an  ioduret.  From  this  analysis,  and 
the  phenomena  which  iodine  exhibits  with  hydrosulpburic  acid, 
(sulphur eted  hydrogen)  ^   and  those  of  the  ioduret  of  phospliorus 

«  When  distilling  a  mixture  of  hydriodic  acid  pod  an  iodnret  of  pbosphorof, 
(made  without  any  determined  proportions,)  in  order  to  obtain  the  hydriodic  acid, 
towards  the  end  of  the  operation  cubic  crystals  were  formed  in  the  neck  of  the 
retort ;  they  i^ere  white,  and  as  transparent  as  wax.  On  hot  coals  they  barnt 
lilte  phospliorns.  When  put  into  v^rater,  they  were  instantly  decomposed,  with  a 
.  copious  discharge  of  subphosphureted  hydrogen  gas,  and  allowing  flocks  of  pbosr 
ph6rus  io  precipitate.  The  water  contained  hydriodic  acid.  Concentrated  snl- 
pliuricacid,  into  lyhich  these  crystals  yreve  plunged,  became  brown,  as  happens 
when  it  decomposes  hydriodic  acidf  But  it  ^oon  became  re^ldish  yellow  and 
milky,  probably  owing  to  the  phosphorus  which  precipitated^  I  had  too  few  of 
these  crystals  to  subject  them  to  more  numerous  trials  and  determine  exactly  their 
nature.  I  was  led  to  consider  them  as  composed  of  hydriodic  acid  and  phosphorss^ 
and  attempted  to  obtain  them  by  passing  a  current  of  hydriodic  acid  gas.  over 
jphosphorus.  I  obtained  the  new  compound,  but  its  quantity  did  not  corre8poB4 
M'ith  that  of  the  phosphorus  and  hydriodic  acid.    Further  researches  are  neccsiary. 
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with  water,  there  can  remain  no  doubt  about'  the  nature  of 
faydriodic  gas. 

This  gas  is  colourless.  Its  odour  is  similar  to  that  of  hydrochloric 
gas,  {muriatic  acid.)  Its  taste  is  very  acid.  It  contains  half  its 
bulk  of  hydrogen,  and  saturates  its  own  bulk  of  ammoniacal  gas. 
Chlorine  instantly  deprives  it  of  its  hydrogen.  A  beautiful  violet 
vapour  is  produced,  and  hydrochloric  gas  is  formed.  I  took  its 
specific  gravity  by  weighing  it  in  a  glass  vessel  the  capacity  of 
which  I  knew,  weighing  it  in  succession  ^uU  of  air  and  of  gas.^ 
I  found  by  this  method  in  a  first  experiment,  that  it  is  4*602  times 
heavier  than  common  aii ;  and  in  a  second  experiment,  more  exact 
than  the  first,  that  its  specific  gravity  is  4*443.  This  specific  gra* 
vity  ought  to  be  a  little  too  great,  because  notwithstanding  the  pre- 
caution which  I  took  to  pass  the  gas  through  a  glass  tube  cooled 
down  to  —  4®,  slight  traces  of  moisture  were  seen  in  the  weighing 
bottle.  These  were  more  conspicuous  in  the  first  experiment  tliao 
in  the  second.  When  we  compare  hydriodic  gas  with  hydrochloric, 
we  obtain  a  density  differing  but  little  from  my  last  experiment,  and 
which  ought  to  be  the  true  one. 

I  must  put  the  reader  in  mind  in  the  first  place,  that  from  the 
experiments  of  M.  Thenard  and  myself,  one  volume  of  chlorine  b/ 
combining  with  one  volume  of  hydrogen  produces  exactly  two 
volumes  of  hydrochloric  gas ;  hence  it  follows,  that  the  density  of 
this  last  gas  is  the  mean  of  that  of  chlorine  and  hydrogen.  But 
since  a  volume  of  chlorine  takes  one  volume  of  hydrogen,  its  ratio 
to  oxygen  in  bulk  will  be  that  of  two  to  one,  and  its  ratio  in  weight 
may  be  immediately  deduced  from  this.  We  do  not  know  the  den- 
sity of  the  vapour  of  iodine ;  but  from  experiments  to  be  stated 
below,  I  have  found  that  the  ratio  of  oxygen  to  iodine  is  1  to 
15*621*  Now  the  density  of  a  demivolume  of  oxygen  being 
0-55179,  0*55179  X  15*621  =  8*6195  will  represent  the  density 
of  iodine  under  the  volume  taken  for  unity.  If  to  this  density  we 
add  that  of  hydrogen,  0*07321,  and  take  half  the  sum,  we  have 
4*4288  for  the  density  of  hydriodic  gas ;  and  it  is  composed  by 
weight  of  100  iodine  and  0*849  hydrogen.  The  density  of  the 
vapour  of  iodine  is  the  greatest  of  all  those  with  which  we  are  ac- 
quainted. It  is  117*71  greater  than  that  of  hydrogen ;  and  as  it  is 
according  to  the  volume  of  their  vapours  that  bodies  combine,  this 
explains  why  iodine  does  not  take  the  hundredth  of  its  weight  of 
hydrogen  to  be  converted  into  an  acid.  With  a  denser  vapour,  as 
would  be  the  case  with  that  of  mercury,  the  proportion  of  hydrogen 
requisite  would  be  still  smaller,  as  in  the  combmation  of  mercury 

*  Letp  be  the  weight  of  the  vessel  fuU  of  airi  P  its  weight  fuH  of  water:  for 
a  first  approximation 'P  —  p  will  express  the  volume  of  water  which  it  contains. 
If  i  represent  the  ratio  between  the  density  of  air  and  that  of  water  under  a  given 
pressure  and  temperature,  P  —  p  +  fP  —  p)  S*  will  be  a  second  exnression  of 
the  capacity  of  the  vessel  more  exact  than  the  first,  and  which  in  ordinary  cases  is 
Wfilcieot.    Greater  accuracy  may  be  attained  by  the  formula : — 

P  - 1»  +  (P  -1>)  ^  +  (P  -  p)  J«  +  *;r. 
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with  hyd^og€n  and  ammonia.  We  niuat  not  then  reject  the  in- 
fluence of  a  very  small  quantity  of  matter  in  a  compound,  unless  it- 
be  demonstrated  that  the  density  of  its  vapOur  bears  a  considerable 
ratio  to  that  of  the  other  elements  of  the  compound,  or,  which 
comes  to  the  same  things  unless  it  be  demonstrated  that  its  cai>acity 
of  saturation  is  small. 

Hydriodic  gas  is  partly  decomposed  at  a  red  heat.  The  decom^ 
position  is  complete  if  it  be  mixed  with  oxygen.  Water  is  formed 
and  iodine  separated.  I  find  on  the  other  hand,  that  when  iodine 
and  vapour  of  water  are  passed  through  a  red-hot  porcelain  tube, 
no  decomposition  takes  place.  This  constitutes  the  great  difference 
between  iodine  and  chlorine;  for  this  last  substance  takes  liydrogen 
from  oxygen.  But  the  circumstance  shows  a  nearer  relation 
between  iodine  and  sulphur,  as  oxygen  takes  hydrogen  from  both, 

Hydriodic  gas  is  very  soluble  in  water.  It  gives  it  a  great  den* 
sity,  and  renders  it  smoking  when  it  is  dissolved  in  great  quantity. 
The  most  convenient  way  of  obtaining  liquid  hydriodic  acid  is  to 
dissolve  ioduret  of  phosphorus  in  water.  It  is  separated  from 
phosphorous  acid  by  heat.  Hydriodic  acid  is  prepared  with  stiH 
greater  facility,  by  putting  iodine  in  water  and  making  a  current  of 
hydrosulphuric  gas  jiass  through  the  liquid.  This  gas  gives  out  its 
hydrogen  to  the  iodine,  and  allows  its  sulphur  to  precipitate.  The 
liquid  is  heated  to  drive  off  the  excess  of  hydrosulphuric  acid.  It 
is  then  filtered,  or  the  liquid  is  decanted  off  the  precipitated  suU 
phur.  By  this  method  a  colourless  hydriodic  acid  is  obtained. 
The  acid  prepared  by  these  means  is  not  very  concentrated,  unless 
care  has  been  taken,  in  distilling  that  prepared  by  phosphorus,  not 
to  mix  the  last  distilled  poilions  with  the  first,  which  consist  of 
little  else  than  pure  water.  This  acid,  like  sulphuric,  may  be 
concentrated  by  evaporation.  While  its  temperature  is  lower  than 
257^5  the  liquid  that  distils  over  may  b^  thrown  away,  because  it 
contains  very  little  acid.  Above  this  point  the  acid  itself  begins  to 
distil  over,  and  the  temperature  remains  constant  at  262-^^.  The 
specific  gravity  of  the  acid  is  tlien  r7f  &nd  it  does  not  sensibly 
vary.  This  property  of  hydriodic  acid  to  boil  only  at  262^^,  ren- 
ders it  a  powerful  acid,  and  prevents  it  from  being  disengaged  from 
its  combinations  by  the  volatile  acids. 

Hydriodic  acid  always  becomes  more  or  less  coloured  when  dis- 
tilled. It  even  becomes  coloured  at  the  ordinary  tem|)erature, 
provided  it  be  in  contact  of  the  air.  Oxygen  is  absorbed,  water 
formed,  and  the  iodine,  instead  of  precipitating,  dissolves  in  the 
acid,  and  gives  it  a  brownish  red  colour,  the  deepness  of  which  is 
proportional  to  the  quantity  of  iodine  held  in  solution.  1  have 
attempted,  but  in  vain,  to  destroy  this  colour  by  boiling  the  acid  ; 
hence  I  conclude,  that  iodine^  has  a  great  affinity  for  hydriodic 
acid  :  for  if  its  volatility  were  not  diminished  by  the  combination, 
it  ought  to  be  disengaged  with  the  vapour  of  tlie  water.  However 
I  do  not  think  that  we  ought  to  consider  this  coloured  achi  as  a 
peculiar  acid. 
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Concentrated  sulphuric  acid,  nitric  acid,  and  chlorine,  imme^ 
diately  decompose  hydriodic  acid.     They  seize  upon  its  hydrogen, 
and  the  {(uline  precipitates,  or  exhales  io  purple  vapours.     Chlorine 
is  one  of  the  most  delicate  re*agents  to  detect  small  quantities  of 
hydriodic  acid ;  but  it  must  be  added  cautiously :  for  when  an  ex- 
cess i»  entployed,  it  dissolves  the  iodine  before  it  has  time  to  pre- 
cipitate, or  at  least  colour  the  liquid.     Like  hydrosulphuric  acid, 
hydriodic\acid  is  decomposed  by  solutions  of  peroxide  of  iroo^ 
Vvhea  heated  by  the  oxides  which  give  chlorine  with  hydrochloric 
«cid,  iodine  is  evolved,  together  with  a  hydriodate  or  an  ioduret. 
If  for  example,  it  be  heated  with  the  black  oxide  of  manganese, 
we  obtain  iodine  and  hydriodate  of  manganese  ;  but  with  the  red 
oxide  of  lead,  we  obtain  iodine  and  an  ioduret.     Hydriodic  acid 
forms  compounds  with  the  different  bases,  which  have  a  great  deal 
of  resemblance  to  the  hydrosulphates  and  the  hydrochlorates. 

I^et  us  recapitulate  the  principal  characters  of  hydriodic  acid. 
In  the  gaseous  state  it  is  speedily  decomposed  by  mercury,  which 
is  converted  into  an  ioduret  of  a  greenish  yellow  colour.  With 
ohloriue  it  immediately  produces  a  fine  |Hjrple  va]X)ur  of  great  in- 
tensity. In  the  liquid  state  it  is  speedily  decomposed,  and  coloured 
when  exposed  to  the  air.  Concentrated  sulphuric  acid,  nitric  acid, 
and  chlorine,  separate  iodine  from  it.  Sulphureted  hydrogen  doea 
not  alter  it  in  the  least.  When  poured  into  a  solution  of  lead  it 
forms  a  fine  orange  precipitate.  In  the  solution  of  peroxide  of 
mercury  it  forn^  a  red  precipitate,  and  with  silver  a  white  preci- 
pitate insoluble  in  ammonia.  I  thought  proper  to  give  the  pro- 
perties of  hydriodic  acid  in  this  place,  because  this  will  render 
more  intelligible  the  account  which  I  am  going  to  give  of  the  com- 
binations of  iodine  with  other  bodies. 

Iodine  forms  with  sulphur  a  weak  compound  of  a  greyish  black 
colour,  radiated  like  sulphuret  of  antimony.  Iodine  is  separated 
from  it  when  it  is  distilled  with  water. 

Hydrogen,  whether  dry  or  moist,  did  not  seem  to  me  to  have 
any  action  on  iodine  at  the  ordinary  temperature ;  but  if,  as  was 
done  by  M.  Clement,  in  an  experiment  in  which  I  was  present,  we 
expose  a  mixture  of  hydrogen  and  iodine  to  a  red  heat  in  a  tul)e, 
they  unite  together,  and  hydriodic  acid  is  produced,  which  gives  a 
reddish  brown  colour  to  water.  We  found  that  100  parts  of  iodine 
absorb  1*53  of  hydrogen^  in  order  to  be  converted  into  an  acid. 
But  this  proportion  is  a  great  deal  too  great,  as  I  found  afterwards 
that  hydriodic  acid  is  composed  of  100  iodine  and  0*849  hydrogen. 
Cliarcoai  has  no  action  upon  iodine,  either  at  a  high  or  low  tem- 
perature. Several  metals  un  the  contrary,  a$i  zinc,  iron,  tin,  mer- 
cury, and  |)otassium  attack  it  with  facility,  even  at  a  low  tem- 
perature, provided  they  be  in  a  divided  state.  Though  these 
combinations  take  place  readily,  they  produce  but  little  heat, 
and  but  rarely  any  light.  The  com]>ound  of  iodine  and  zinc, 
which  I  call  ioduret  of  mncy^\%  white.  It  melts  readily,  and  is 
sublimed  in  the  state  or  fine  acicular  four-sided  prisms.    It  is  very 
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soluble  in  water^  and  rapidly  deliquesces  in  the  air.  It  dissolves  in 
water  without  the  evolution  of  any  gas.  The  solution  is  slightly 
acid,  and  does  not  crystallize.  The  alkalies  precipitate  from  it  the 
white  oxide  of  zinc,  concentrated  sulphuric  acid  disengages  hy- 
ilriodic  acid  and  iodine,  because  sulphurous  acid  is  produced.  We 
may  conceive  that  water  dissolves  the  ioduret  of  zinc  without  under- 
going decomposition ;  but  as  the  slightest  force  would  afterwards 
decompose  it,  and  besides,  as  the  solution  has  exactly  the  same 
characters  as  the  hydriodate  of  zinc  obtained  by  combining  the 
oxide  of  zinc  with  bydriodic  acid,  we  have  the  same  motives  for 
admitting  that  the  water  is  decomposed  during  the  solution  of  the 
ioduret,  as  for  admitting  that  it  is  formed  when  hydriodic  acid  dis- 
solves the  oxide.  We  may,  however,  adopt  either  supposition. 
For  the  sake  of  greater  simplicity  I  shall  adopt  the  latter^  in  order 
to  determine  the  ratio  of  iodine  to  oxygen  and  hydrogen. 

When  iodine  and  zinc  are  made  to  act  on  each  other  under 
water  in  vessels  hermetically  sealed,  on  the  application  of  a  slight 
heat  the  water  assumes  a  deep  reddish  brown  colour,  because  as 
soon  as  hydriodic  acid  is  produced  it  dbsolves  iodine  in  abundance. 
But  by  degrees,  the  zinc  which  I  suppose  in  excess,  combines 
with  the  whole  iodine,  and  the  solution  becomes  colourless  like 
water.  In  three  experiments,  which  diflFered  little  from  each  other, 
and  of  which  I  have  taken  the  mean,  I  found  that  100  iodine 
combined  >  with  26*225  zinc.  But  26*225  zinc  combine  with 
6*402  oxygen,  which  saturate  0*849  hydrogen ;  consequently,  the 
ratio  of  oxygen  to  iodine  is  6*402  to  100,  or  10  to  156*21,  and  thq 
ratio  of  hydrogen  to  iodine  is  0-849  to  100,  or  1*3268  to  156*21. 
Thus  if  we  represent  the  number  for  oxygen  with  Dr.  WoUaston 
by  10,  the  number  for  iodine  will  be  156*21;  the  ratio  which  I 
assigned  in  my  first  experiments,  as  .well  as  that  of  Davy,  was  very 
inaccurate. 

Iron  is  acted  upon  by  iodine  in  the  same  way  as  zinc.  The 
ioduret  of  iron  is  brown,  and  fusible  at  a  red  heat.  It  dissolves  in 
water,  and  the  colour  of  the  solution  is  a  light  green,  like  that  of 
the  chloruret  of  iron. 

Iodine  and  potassium  combine  with  a  great  deal  of  heat,  and 
with  the  disengagement  of  a  light  which  appears  violet  through  the 
vapour  of  iodine.  The  compound  melts,  and  sublimes  at  a  red 
heat.  On  cooling  it  assumes  a  pearly  and  crystalline  appearance. 
Its  solution  in  water  is  perfectly  neutral.  It  is  easy  to  determine 
the  proportion  of  these  iodurets  from  those  of  ioduret  of  zinc.  If 
we  attend  to  this  circumstance,  that  the  quantities  of  iodine  which 
combine  with  each  metal,  are  proportional  to  the  quantities  of 
oxygen  with  which  it  combines ;  of  course  100  potassium,  which 
requires  20*425  oxygen  to  convert  it  into  potash,  combhie  with 
319*06  of  iodine. 

The  ioduret  of  tin  is  very  fusible.  When  in  powder,  its  colour 
js  a  dirty  orange  yellow,  not  unlike  that  of  glass  of  antimony. 
When  put  into  h  considerable  quantity  ol  vf^Xw  \t  is  comijletely 
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decomposed.  Hydriodic  acid  is  formed,  which  remains  In  solution 
in  water,  and  the  oxide  of  tin  precipitates  in  white  flocks.  If  the 
quantity  of  water  be  small,  the  acid  being  more  concentrated) 
retains  a  portion  of  oxide  of  tin,  and  forms  a  silky  orange-coloured 
salt,  which  may  be  almost  entirely  decomposed  by  water.  Iodine 
and  tin  act  very  well  on  each  other  in  water  of  the  temperature  of 
212°.  We  may,  by  employitig  an  excess  of  tin,  obtain  pure 
hydriodic  acid,  or  at  least  an  acid  containing  only  traces  of  the 
metal.  The  tin  must  be  in  considerable  quantity,  because  the 
oxide  which  precipitates  on  its  surface  diminishes  much  its  action  on 
ipdine.     , 

Antimony  presents  with  iodine  the  same  phenomena  as  tin ;  so 
that  we  might  employ  either  for  the  preparation  of  hydriodic  acid^ 
if  we  were  not  acquainted  with  preferable  methods. 

TTie  iodurets  of  lead,  copper,  bismuth,  silver,  and  mercury,  are 
insoluble  in  water,  while  the  iodurets  of  the  very  oxidable  metals 
are  soluble  in  that  liquid.  If  we  mix  a  hydriodate  with  the  metallic 
solutions,  all  the  metals  which  do  not  decompose  water  will  give 
precipitates,  while  those  which  decompose  that  liquid  will  give 
none.  This  at  least  is  the  case  with  the  metals  of  which  I  have 
spoken :  and  if  thi$  &ct,  which  I  consider  as  general,  be  not  a 
suflicient  proof  of  the  existence  of  hydriodates,  it  at  least  renders 
their  existence  probable. 

There  are  two  iodurets  of  mercury :  the  one  yellow,  the  other 
red  ;  both  are  fusible  and  volatile.  The  yellow,  which  corresponds 
to  the  protoxide  of  mercury,  contains  one-half  less  iodine  than  the 
red,  which  corresponds  to  the  protoxide.  In  general  there  ought  to 
be  for  each  metal  as  many  iodurets  as  there  are  degrees  of  oxidation. 

All  the  iodurets  are  decomposed  by  concentrated  sulphuric  and 
nitric  acids.  The  metal  is  converted  into  an  oxide,  and  iodine  is 
disengaged.  They  are  likewise  decomposed  by  oxygen  at  a  red  heat, 
if  we  except  the  iodurets  of  potassium,  sodium,  lead,  and  bismuth. 
Chlorine  likewise  separates  iodine  from  all  the  iodurets  ;  but  iodine, 
on  the  other  hand,  decomposes  most  of  the  sulphurets  and  phos- 
phuretsL 

{To  be  continued,) 


Article  IV. 

S(mie  Observations  on  the  Sap  of  the  Vine.    By  Dr.  Prout. 

About  the  middle  of  April  last  I  was  favoured  by  Mr.  Astley 
Cooper  with  some  sap  which  he  had  collected  from  a  common  white 
vine.*    The  following  are  a  few  of  its  properties  : — 

It  was  slightly  opake,  or  rather  had  the  whitish  appearance  of 
common  river  water.    Taste  sweetish,  but  not  rough.     No  smell. 

•  Mr.  C.  informft  me  that  the  vine,  altlioufrh  it  bled  very  ptoUvacA^^  ^«tt(R&  1« 
produce  «  greater  onmber  of  le&vts  tiian  usual,  but  no  grapes. 
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It  did  not  affect  litmus  or  turmeric  papei*s  in  their  natural  states, 
nor  the  formcp  when  it  was  faintly  reddened  by  acetic  acid.  Specific 
gravity  not  sensibly  different  from  that  of  water. 

1.  Potash, — A  solution  of  pure  polash  changed  it  to  a  beautiful 
reddish  copper  colour,  and  caused  after  some  little  time  a  flaky 
precipitate^  of  the  same  colour,  leaving  the  fluid  nearly  colourless 
and  transparent.  This  precipitate  was  not  redissolved  by  excess  of 
potash  even  when  heat  was  applied,  but  the  application  of  hefrt 
changed  it  to  a  deepish  brown  colour.  Acetic  acid  added  in  slight 
excess  readily  redissolved  this  precipitate. 

2.  Ammonia. — The  same  phenomena  followed  the  use  of  thb 
alkali  as  of  potash  above-mentioned.  Acetic  acid  also  as  readily 
redissolved  the  prectpitate  occasioned  by  it  as  by  potash. 

3.  Muriatic  Acid  produced  no  apparent  change.  Af^er  the 
addition  of  this  acid,  ammonia  was  added  in  excess,  when  precisely 
the  same  sort  of  precipitate  as  that  above-mentioned  was  observed. 

4.  Oxymuriatic  Acid  produced  no  apparent  change, 

5.  Muriate  of  Barytes. — ^No  apparent  change. 

6.  Oxalate  of  Ammonia  produced  a  very  sensible  white  preci- 
pitate. 

7.  Prussiatc  of  Potash  caused  a  very  slight  whitish  precipitate. 

8.  HydrO'Sutphtret  of  Potash. — A  slight  dark  brown  flaky  precir 
cipitate. 

9.  Nitrate  of  Silver. — A  slight  flaky  precipitate,  which  soon 
became  of  a  purple  hue. 

10.  Oxymuriateof  Mercury. — ^No  apparent  clrange. 

11.  Subacetate  of  Lead. — A  copious  yellowish- white  precipitate. 

12.  Infusion  of  Galls. — No  apparent  change. 
18.   Gelatine. — No  apparent  change. 

Four  hundred  and  sixty  grains  of  the  sap  were  evaporated  in  a 
glass  capsule  on  a  sand-bath.  During  the  evaporation  air  "bubbles' 
collected  on  the  sides  and  bottom  of  the  vessel.  The  fluid  became 
slightly  opake,  and  towards  the  end  of  the  operation  brown  ftocculi 
precipitated.  There  was  left  only -i  g^ •  of  solid  matter  (=  '044 
per  cent.),  about  half  of  which  was  carbonate  of  lime,  the  rest  a 
peculiar  vegetable  matter.  This  peculiar  vegetable  matter  was  not 
soluble  in  alcohol,  and  therefore  did  not  agree  in  this  respect  with 
the  ill-defined  class  of  substances  called  extracts  or  extractives. 
Both  it,  however,  as  well  as  the  lime,  were  evidently  held  in  solu- 
tion by  some  volatile  acid  or  acids.  One  of  these  acids  was  doubt- 
less the  carbonic.  There  were  also  traces  of  the  acetic  acid,  and 
likewise  of  an  alkali  (potash  ?),  since  the  glass  capsule  on  exposure 
to  the  air  became  seasibiy  moist.  The  quantities,  however,  of  the 
last  two  were  extremely  minute. 

Eveiy  thing  connected  with  vegetable  physiology  is  exceedingly 
obsure.      Tlie  opinion,*  however,    appears  to  be  correct,  which 

«  Dartvin*s  Phytologia,  p.  2S,  &c.  Mr.  Koight,  in  PbUosophical  Transac- 
tions, 1805,  p.  TO,  &c. 
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supposes  that  one  use  of  the  large  quantity  of  watery  sap  which 
flows  in  plants  in  the  spring  is  to  dissolve  the  thick  and  otherwise 
inactive  juices  which  had  been  deposited  in  nearly  a  solid  state  in 
the  vessels  during  the  winter,  and  thus  adapt  them  to  the  further 
uses  required  by  the  economy  of  the  plant.  It  appears  also  that 
this  solution  is  not  effected  solely  by  the  agency  of  the  water,  which 
alone  would  perhaps  be  insufficient,  but  by  the  assistance  of  some 
acid  or  saline  agent  which  probably  pre-existed  in  the  plant  itself, 
and  only  required  the  presence  of  water  to  render  it  effective.  And 
certainly  we  cannot  conceive  menstrua  better  adapted  for  this 
purpose  tl\an  the  above  acids,  not  only  from  their  considerable 
solvent  powers,  but  from  the  ease  with  which  they  may  be  got  rid 
of,  either  by  decomposition,  exhalation,  &c.  when  they  have  per- 
formed their  office. 

I  know  of  no  use  of  the  large  proportion  of  lime  found  in  all 
i(aps ;  but  I  have  some  reason  for  believing  that  there  is  a  much 
greater  relation  between  this  earth  and  the  saccharine  principle  than 
has  been  commonly  imagined. 

The  saps  of  different  vegetables  have  been  examined  by  Vau- 
quelin,  Chaptal,  and  others.  There  is  some  resemblance  between 
the  sap  of  the  common  elm  as  observed  by  Vauquelin,  and  the 
above.  See  Ann.  de  Chim.  xxxi.  20;  Mcmoires  de  Tlnstitut  Na- 
tional, 1.1^88;  alsoDr.  Thomson's  Chemistry,  vol.  v. 
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Article  V. 

On  the  Use  of  the  Cerehellum^  on  the  Spinal  Marrow,  and  wn 

Respiration,     By  Dr.  John  Cross. 

(To  Dr.  Thomson  ) 

SIR,  Glasgow,  Nov.  18,  1814. 

Pleasb  to  announce  in  your  Annals  of  Philosop/iy  the  following 
discovery  of  the  function  of  the  cerebellum,  and  new  theory  of 
respiration. 

Fiiom  considering  that  the  cerebrum,  cerebellum,  and  face  have  in 
the  gradual  progress  of  animality  originated  and  evolved  together, 
and  that  organs  in  general  have  their  sphere  of  action  in  their  own 
vicinity,  I  was  led  about  a  year  ago  to  conclude  that  as  the  cere- 
brum is  the  fountain  of  sensation  and  intellect,  the  cerebellum 
must  be  the  organ  which  supplies  with  nervous  energy  the  face  and 
other  parts  of  the  head  extrinsical  of  the  brain,  perhaps  also  the 
cerebrum  itself.  This  opinion  pressed  more  and  more  strongly  on 
my  mind  until  I  was  at  length  tempted  to  use  the  trephine  upon 
living  animals.  Having  cut  out  a  circular  piece  of  the  occipital 
bone  of  a  sheep,  and  laid  bare  the  cerebellum,  I  applied  pressure 
upon  it  with  the  handle  of  a  scalpel ;  immediately  the  ears,  eyes, 
mouth,  tongue,  in  short  the  whole  muscles  about  the  head  and 
ftce,  became  convulsed.    On  thrusting  the  haud\e  o?  \.V\^%c^^^ 
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througti  the  cerebellum  upon  the  medulla  oblongata^  the  muscles  of 
the  body  were  at  the  same  time  convulsed.  On  pressing  upon  the 
spinal  marrow  as  it  issues  from  the  foramen  magnum,  the  musclei^ 
of  the  body  were  convulsed,  those  of  the  head  and  face  re- 
maining quiescent.  The  experiment  has  been  frequently,  and 
several  times  in  presence  of  my  medical  friends,  repeated  upon 
sheep,  rabbits,  and  dogs^  with  invariable  success.  This  discovery 
led  to  several  minute  dissections  of  the  brain  and  spinal  marrow  in 
dogs,  cats,  cows,  horses,  &c. ;  in  which  I  found  that  the  spinal 
marrow  is  uniformly  composed  of  four  longitudinal  divisions — two 
larger,  anterior,  which  may  be  traced  into  the  cerebrum,  and  two 
smaller,  posterior,  which  may  be  traced  into  the  cerebellum.  I 
suppose  that  the  two  anterior  portions  are  the  organ  of  feeling;  the 
two  posterior,  of  motion.  I  also  found  that  the  spinal  marrow  does 
not  terminate  at  the  sacrum  in  a  lash  of  nerves,  but  tapers  to  fi 
sharp  point,  to  the  very  extremity  of  which  I  could  distinctly  trace 
the  division  into  four  portions. 

On  tracing  the  various  organs  of  the  body  from  man  downward* 
through  the  chain  of  living  beings,  I  find  that  there  are  three  great 
fundamental  functions — respiration,  nutrition,  and  propagation, 
common  to  all  organized  beings.  In  all  vegetables  and  animab 
there  are  neither  more  nor  less,  in  so  far  as  the  living  machine  is 
concerned,  than  these  three  functions,  every  other  being  subsidiary. 
From  this  view  I  was  induced  to  think  more  highly  of  respiration 
than  as  an  absorbet  of  oxygen,  or  an  expeller  of  carbon.  That  such 
a  large  complicated  organ,  and  such  a  laborious  and  incessant 
function,  should  serve  no  other  purpose  but  drawing  oflF  carbon 
from  the  blood,  is  neither  consistent  with  analogy,  nor  with  that 
Divine  wisdom  and  power  which  uniformly  effectuates  the  greatest 
ends  by  the  smallest  means.  It  appears  to  me  that  vitality  has  been 
originally  diffused  equally  over  the  creation;  that  vegetable  and 
animal  life  is  just  a  less  or  greater  accumulation  of  this  vitality ; 
and  that  the  leaves,  gills,  and  lungs,  are  the  chemical  laboratory 
in  which  vitality  is  continually  secreted  as  fast  as  it  is  expended  by 
the  vital  and  animal  functions. 

As  tlie  facts  and  arguments  in  support  of  this  theory,  and  of  the 
preceding  discovery,  ar<?  forthwith  to  come  before  the  public,  in  a 
work  to  be  entitled.  Researches  in  Physiology  and  Physiognomy,  I 
w  ill  not  at  present  encroach  further  on  your  patience. 

I  reuiain.  Sir,  your  most  obedient  servant, 

John  ,  Ceoss. 


Article  VI. 

Observations  on  Tanning.    By  Mr.  Murray^ 
(To  Dr.  Thomson.) 

Slit, 

Noticing  in  the  Jnnals  of  Philosophy  9  for  the  1st  of  September^ 
Queries  respect'wg  Tanning,  I  presume  the  liberty  of  sabmittiog  t» 
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you  the  resute  of  experiments  1  have  tostkuted  oq  this  braoch  tof 
lOur  iBaou^tureSk 

Respectiag  the  <)uestion  whedier  lime-water  or  pure  river  wetter 
eKtrecis  the  tannia  from  oak  herk  most  promptly  and  in  greattr 
quantity,  experiment  enables  me  to  decide  on  the  laUer, 

That  livme  and  alkalies  ought  to  he  discarded  in  the  proc^ds  of 
Utonki^  (could  we  find  a  substitute  for  ttie  former)  will  a(){>eaf' 
cfident  from  immersing  a  piece  of  leather  in  either  $  the  fluid  will 
appenr  in  a  few  minutes  of  a  hlaod^red  colom*^  and  the  surface  oF 
the  leather  blackened  \  a  proof  that  the  tannin  has  been  absorbed  by 
the  alkaline  menstruum^  or  lime-water. 

Hence  the  justice  of  the  remark^  by  ail  possible  means  get  rid  of 
ike  lime  employed  in  depilation,  previoits  to  immersion  iki  tlie 
tannin  oofxe.  lime  will  always  produce  with'  tabnin  an  abundatit 
and  diflicultly  soluble  precipitate  :  and  for  the  same  reason  alkalies 
must  not  be  used  in  raising  the  pelt,  as  they,  though  producing  a  ' 
quick  and  powerful  extract,  prevent  the  union  of  the  tannin  with 
animal  gelatine  by  virtue  of  superior  affinity. 

The  excrement  of  the  pigeon  and  hen  were  tried  with  respect  to 
their  superiority  over  that  of  other  animals*  By  sulphuric  acid,  a 
powerful  effervescence  takes  place ;  and  as  lime  had  been  proved  to 
exist  by  the  previous  application  of  fluate  and  oxalate  of  ammonia, 
the  carbonic  acid  was  inferred  to  be  in  combination,  and  not  the 
phosphoric,  as  the  precipitate  by  barytes  did  effervesce  by  muriatio 
acid. 

Nitro-muriate  of  tin  and  gelatine  threw  down  an  abundant  pr^- 
dpitate.  Hence  I  presume  that  it  is  to  this  peculiar  substance,  and 
not  to  any  of  the  salts  which  it  contains,  we  are  to  attribute  its 
action  on  the  pelt.  The  gelatine  must  be  rendered  less  pliant  by 
the  lime  used  in  depilation.  The  substance  in  question  having  an 
affinity  for  lime,  would  necessarily  render  the  fibre  of  the  hide  less  y 
rigid  than  before,  by  removing  the  cause. 

I  have  long  suspected  that  handling  did  more  for  the  beauty  and 
value  of  the  leather  than  was  suspected.  I  endeavoured  to  ascertain 
to  what  this  effect  was  owing.  For  this  purpose  a  piece  of  leather 
was  suspended  In  a  vesiel  filled  in  water  over  the  shelf  of  a  pneu- 
matic cistern,  while  the  water  was  displaced  by  a  stream  of  oxygen. 
The  leather  was  in  consequence  beautifully  bloomed^  end  this  effect 
penetrated  quite  through  the  piece. 

Diluted  nitric  acid  stains  the  leather  of  a  blood-red. 
'  Sulphuric  acid  acts  in  an  inferior  degree,  and  makes  the  leather 
hard. 

Muriatic,  oxymuriatic,  citric,  phosphoric,  acetic,  and  fluoric 
acids,  communicate  each  a  bloom.  Of  these  the  oxymuriatic  and 
muriatic  acids  are  by  far  the  preferable. 

Oxymuriatic  acid  and  wheaten  flour  communicate  a  very  fine 
light  bloom. 

It  was  therefore  of  considerable  moment  to  ascertain  whetlier  the 
eflfect  was  owing  to  the  fecula  or  gluten  of  the  flour  employed. 

Vol.  V.  JN^  II.  H 
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Having  separated  these  constituents^  I  fonni  fecuta  simply  to  com- 
municate a  bloom.  Oxymuriatic  acid  and  gluten  had  a  very  bad 
effect.  Hence  a  self-evident  proposition  becomes  irresistible :  that 
those  nutritious  grains  containing  less  gluten  are  the  most  proper ; 
thus  the  farenaceous  seeds  of  oats,  barley,  rye,  &c. 

The  oxymuriate  of  lime  appears  to  communicate  a  fine  bloom  : 
and  as  this  acid  may  be  employed  to  extract  the  lime  after  the 
process  of  depilation^  so  the  salt  of  oxymuriate  of  lime  may  be 
employed  afterwards  to  improve  the  bloom,  so  requisite  to  those 
tanners  who  prepare  for  the  London  market. 

Two  very  respectable  tanners  have  informed  me  that  on  my  sug- 
gestion muriatic  acid  and  oatmeal,  and  barley  flour,  have  been 
used  by  them  with  greal  success.  The  muriatic  acid  renders  bidet 
which  are  required  to  possess  this  property  pleasantly  flexible. 

'<  Les  cboses  ne  sont  estimables  qn'autant  qa'eUes  lont  utiles." 

I  am,  with  much  respect, 

Your  very  humble  servant, 

Stowmarketf  Oct.  S,  1814.  J.  MuRRAI'. 

f 
/ 

P.S.  One  of  the  desiderata  in  tanning  appears  to  be  some  good 
substitute  for  lime  in  the  process  of  depilation.  Would  not  this  be 
cflFected  by  a  stove  heat  ? 


Article  VII. 

On  Galvanism  as  a  Solvent  of  Urinary  Calculi. 
By  Mr.  William  Stark. 

(To  Dr.  Thomson.) 
siu, 

A  METHOD  of  decomposing  urinary  calculi  by  the  galvanic 
influence  having  been  suggested  by  a  Mr.  Goring  in  the  last 
number  of  your  Annals  of  Philosophy  I  p.  361,  I  am  induced  to 
trouble  you  with  some  of  the  remarks  which  I  made  in  a  paper  read 
at  the  Norwich  Philosophical  Society,  Nov.  2(5,  1812,  on  that 
subject.  1  have  no  wish  to  take  from  Mr.  Goring  any  merit  that 
belongs  to  him  in  proposing  a  substitute  for  one  of  the  most  dan- 
gcroTis  operations  in  surgery ;  hut  1  must  confess  I  do  not  see  that 
Mr.  Goring's  suggestion  promises  much  advantage,  either  with 
respect  to  the  greater  safety,  or  the  alleviation  of  the  sufferings,  of 
patients.  I  would  ask  Mr.  G.  whether  puncturing  the  bladder  with 
a  trochar,  and  introducing  the  appendages  of  a  galvanic  battery 
through  the  wound,  is  not  attended  with  as  much  pain,  and  as 
^uch  danger,  as  atteml  the  commoa  method  of  operating  for  the 
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stone  ?  Mr.  G.  considers,  very  properly,  his  mode  of  operating  W 
be  a  work  of  time ;  and  that  consideration  surely  is  sufficient  to 
reject  his  plan  ;  for  how  is  it  possible  to  keep  a  wound  open  a  suffix 
cient  time  to  enable  the  action  of  the  galvanic  influence  to  decom- 
pose a  calculus,  without  the  greatest  danger  to  the  patient  ?  * 

The  plan  I  suggested  to  the  Norwich  Society  was  this  : — "  Let  art 
instrument  similar  in  shape  to  a  common  catheter,  made  with  gum 
elastic,  waxed  silk,  or  any  non-conducting  substance,  ^v'lth  two 
cavities,  one  for  the  wire  from  the  positive  end  of  the  battery,  the 
other  for  the  wire  from  the  negative  end.  This  instrument  with  th6 
wires  to  be  introduced  along  the  urethra  into  the  bladder  till  it 
totiches  the  stone,  the  wires  having  elasticity,  and  an  inclination  to 
bend  outward,  would  facilitate  the  operation,  as  they  would  then  ht 
easier  fixed,  one  on  each  side  the  calculus.  When  so  fixed,  which 
a  surgeon  accustomed  to  similar  operations  could  easily  determiner^ 
the  patient  might  be  left  at  rest,  and  the  action  of  the  battery 
suffered  to  proceed.  Jt  is  not  to  be  supposed  that  in  all  cases  of 
calculous  affection  this  plan  is  advisable,  but  in  those  where  the 
bladder  contains  but  one  concretion  :  and  from  the  best  information 
I  can  procure,  it  seems  that,  on  the  average,  six-sevenths  of  those 
afflicted  have  but  one  concretion ^  1  have  no  doubt  of  its  success. 
The  patient  immediately  after,  or  towards  the  close,  of  the  actioii 
of  the  battery,  should  be  sufiered  to  drink  plentifully  of  diluents^ 
that  the  disunited  matter  may  be  carried  ofi*  by  copious  evacuations 
of  urine.'' 

When  the  above  suggestions  were  made,  I  intended  to  "have  tried 
experiments  to  ascertain  the  time  and  intensity  that  certain  calculi 
required  for  their  decomposition,  by  first  analyzing  the  different 
strata  of  them,  and  submitting  them  to  the  action  of  batteries  of 
difierent  powers  ;  but  the  difficulty  of  procuring  calculi,  and  the 
want  of  leisure,  have  at  present  frustrated  my  intention. 

The  objection  which  Mr.  Goring  makes  to  the  introduction  of 
any  instrument  up  the  urethra  surely  is  not  well  founded,  and 
certainly  not  liable  to  the  risk,  pain,  and  inconvenience,  of  the 
method  he  proposes.  I  dare  say  every  person  is  acquainted  with 
some  one  in  the  circle  of  his  friends  who  is  obliged  to  perform  such 
an  operation  himself  daily,  at  least  it  falls  to  my  lot  to  know  many 
who  are  obliged  to  do  it^  and  without  the  least  danger.  However, 
so  satisfied  am  I  that  the  power  of  the  galvanic  influence  is  sufficient 
to  accomplish  the  desired  object,  that  were  I  so  unfortunate  as  to  be 
afflicted  with  the  malady,  I  would  cheerfully  submit  to  a  trial  of  it^ 
Experiment  must  prove  whether  the  plan  which  I  suggested  in 
1812,  Mr.  Goring's,  or  any  other,  is  best  adapted  for  its  accom-^ 
plishment« 

'<  Palmam  qni  meruit  ferat." 

Yours, 
AWtrtcA,  iVw.  12, 1814.  William  Stark. 

>  h2 
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Article  VIII. 

Anfwer  to  Air,  R,  Phillips's  Ammadvershns  an  Mr^  Hume% 

(To  Dr.  Thomson.) 

SIR, 

Your  CorrespoDdeDt,  Mr.  R.  Phillips,  afiforda  another  exaflipli 
of  human  imperfection,  that  wa  are  all  ^^  prone  to  csoroplaio  '*  and 
often  to  publish  too,  without  any  reason  or  foundation. 

Much  of  hU  valuable  time,  and  more  than  nine-tenths  ol^  bit 
letter  to  you,  might  have  been  ^ared»  bad  lie  only  looked  into  oM 
of  the  volumes  of  your  own  System  of  Chemiatry.  There  he  wottM  " 
have  found  that,  instead  of  dashing  mtc  a  stream  of  words^  studied 
expressions  and  polished  sentences,  you  have  in  a  single  UiMk  satd 
all  that  was  necessary  to  correct  where  there  was  assuredly  or 
Qiy  side  no  intentiomal  plagiarism  ;  for,  speaking  of  the  super- 
sulphate  of  barytas,  you  say  in  a  note,  ^*  Mr.  Hume  hasaho 
nxentioned  it,  but  the  fact  was  weH  known  to  chemists.''  To  your 
decision  1  have  long  ago  assented^  and  have  also  abandoned  aU 
claim  to  priority  respecting  the  super-sulphate  of  strontian^  afker 
I  found  that  Mr*  Clayfield,  of  Bristol,  had  anticipated  n»y  obser** 
vations. 

Mr.  R.  PIiilHps  is  equally  unfortunate  in  the  two  e^perimentlf 
quoted  from  M.  Sage;  he  has  drawn  inferences  diametrically 
opposite  to  those  of  all  the  chemists  who  have  written  upott  the 
subject,  especially  those  of  France.  In  these  eKperimenfs  theit 
is  neither  water  of  solution  nor  tvater  of  crystallization ;  tfaehe  il 
no  guide  to  direct  future  operators  to  avoid  such  errors  as  I'sbitf 
presently  quote  5  nor  is  there  any  room  for  asserting,  tbAt  putl^lg 
a  qiiautity  oi  carbonate  of  barytes  into  either  of  the  two  acids^ 
although  it  be  granted  that  in  such  a  case  it  must  be  converted  idto 
a  nitrate  or  muriate,  is  precisely  the  same  as  adding  these  salt! 
or  more  particularly  their  solutions  to  the  respective  acids.  There 
is  nothing  here  to  invalidate  what  1  have  said  on  the  subject} 
nothing  detailed  by  M.  Sage  to  show  the  direct  meatiing  aod  ten- 
dency of  the  instructions  which  I  took  the  liberty  to  ofifer,  and- 
which  may  be  thus  epitomized  i^Tkat  suck  is  the  avidity  of  nitron^ 
and  muriatk  acid  for  watery  thai  they  will  attract  even  the  ivhole  of 
the  water  of  solution  from  their  respective  larytic  salts. 

When  I  published  my  paper  upon  this  subject,  it  hiad  been  a 
common  practice  to  ascertain  the  purity  of  nitrous  acid^  and  evea 
to  puiify  it,  by  dropping  into  it  a  solution  of  nitrate  of  barytes  5  dleA 
this  method  was  pursdied  by  some  very  eminent  professional  men.  I 
recollect  one  case  in  which  a  Gentleman,  well  known  as  a  chemist 
and' mineralogist,  condemned  some  nitrous  acid  which  had  been 
sent  to  Sir  Joha  St.  Aubyn,  which,  on  my  proving  the  error,  wii 
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not  returned.    This  happened  above  14  years  ago^  and  tronse- 
queotly  was  subsequent  to  M»  Sage  s  experiments.     Indeed,  from 
the  letter  to  you,  I  have  no  doubt  but  Mr.  R.  Phillips  himself  ha^ 
'  often  committed  the  same  blunder. 

That  M.  fiouillon-Lagfange  did  not  benefit  by  M.  Sage's 
example  as  he  might  have  done  by  mide^  will  be  evident  to  Mr. 
R.  Phillips  by  the  following  sentence  from  Manuel  d'un  Cotih  de 
Chimie :  ^^  Ce  sel  (nitrate  de  bar}'te)  est  utile  pour  reconnaitre  la 


employe 

f  shall  select  another  case^  out  o/  a  great  many  I  could  natne  :  it 
is  that  of  Dr.  Swediaur,.  who,  as  well  as  M.  Bouiilon-Lagrange| 
iBust  have  been  even  personally  acquainted  with  M.  Sage,  and 
ooold  not  be  ignorant  of  the  story  of  carbonate  of  barytes  in  the 
acids,  which  may  now  be  calkd  Mr.  R.  Phillips's  fable.  In  order 
to  direst  nitrous  acid  of  sulphuric  acid,  the  Doctor  prescribes  the 
following  plan.  Let  a  solution  of  nitrate  of  barytes  be  added  until 
there  be  no  more  precipitation,  ^^  donee  nihil  amplius  prsecipitetur.'* 
I  trust  this  experiment  will  be  closely  examined  by  Mr.  R.  Phillips, 
and  that  he  will  favour  your  readers  with  the  result,  the  nihit 
ampUusi  and,  for  my  own  part,  it  is  of  no  moment  in  this  experi- 
ment whether  the  acid  contain  sulphuric  acid  or  not,  for  I  will 
venture  to  predict  that  the  experiment  will  prove  equally  amusing 
to  Mr.  R.  Phillips  or  to  any  other  operator. 

Discoveries  and  improvements  in  science  invariably  precede  the 
dates  of  their  being  presented  to  the  public,  depending  on  the  dis- 
position, convenience,  and  pursuits,  of  their  authors,  and  various 
odier  causes.  In  my  own  case  these  intervak  have  generally  been 
of  many  years,  and  that  particularly  of  employing  silver  as  a  test 
for  arsenic,  and  asserting  its  superior  efficacy,  was  not  published 
until  above  20  years  after  I  had  discovered  it.  It  occurred  to  me 
whit«  examining  certain  materials  used  in  the  preparation  of  car- 
mine^ and  its  utility  was  more  distinctly  evinced  in  subsequent 
trials^  especially  while  analyzing  a  metallic  ore  belonging  to  the 
late  Judge  Butler.  1  might  indeed  appeal  to  many  living  witnesses 
that  I  am  not  so  forward  to  tease  the  public  with  my  writings  as  Mr. 
R.  Phillips  would  insinuate.  The  Journals  of  the  Royal  Institu- 
tion will  bear  testimony  that  I  can  prefer  a  private  communication. 
I  am  unwilling  to  bring  names  forward  on  this  occasion  without 
permisnon  of  the  parties ;  but  I  can  recoilect  one  case  in  point, 
and  not  unlike  one  of  the  experiments  of  M.  Sage,  which  took 

f)lace  more  than  ten  years  before  my  remarks  on  barytes  were  pub- 
isbed.  Few  philosophers  have  contributed  more  effectually  to  the 
Pfiilosopfaical  Transactions  than  the  Gentleman  to  whom  1  now 
allude,  and  he  probably  has  not  forgotten  the  short  conversation  that 
passed  in  his  library,  at  that  time  in  the  same  stre^  and  very 
near  to  ray  residence,  on  our  inspecting  a  vessel  containing  car- 
bonate of  barytes  in  powder  mixed  with  nitrous  acid,  and  in  a  state 
of  apparent  quiescence.    I  am  persuaded  tUut  l\\u  OQUxVetodxv  ^4. 
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not  then  consider  me  at  all  ignorarit  of  any  thing  respecting  M. 
Sage's  experiment,  or  that  1  did  not  know  in  1792  what  I  pub- 
lished in  1802  respecting  barytes. 

The.  two  physicians  to  whom  Mr.  R.  Phillips  alludes  cannot  be 
more  respected  by  him  than  by  me ;  their  reputations  stand  very 
high,  and  most  deservedly  so;  they  need  no  panegyric  from  either  of 
us,  and  can  fight  their  own  battle;  therefore  any  allusion  to  them 
on  the  ])resent  occasion  is  both  irrelevant  and  intrusive.  Such  an 
interposition  is  more  befitting  an  hireling  than  one  in  pursuit  of 
the  truth,  and  there  are  various  ways  of  engaging  such  charac- 
ters ;  for  even  flattery,  ambition,  malevolence  or  jealousy,  is  often 
as  effectual  a  stimulus  as  any  thing  of  a  pecuniary  nature.  Who 
Mr.  11.  Phillips  is,  whether  the  initial  be  meant  for  Robert^  Richard^ 
Ralphs  or  Roger ^  I  have  yet  to  learn.  I  am  totally  unconscious  dr 
having  offended  any  Gentleman  of  the  name  of  Phillips,  much 
}fss  any  one  of  whom  I  can  boast  a  personal  knowledge.^ 

I  shall  now  expect  to  be  told  that  1  have  also  been  forestalled 
respecting  my  test  for  arsenic ;  that  the  arseniate  of  silver,  the 
hrick-red  coloured  compound,  had  been  prepared  by  others;  that  it 
had  been  formed  before  I  was  born,  having  been  found  in  the  labo- 
ratory of  that  busy  old  being,  Dame  Nature ;  that  Henckel,  Berg- 
Tnan,  and  others  can  b^ar  testimony  to  the  fact;  and  that  M. 
Klaproth  had  frequently  got  hold  of  it,  analyzed  it,  regenerated  the 
s^ipe  compound  by  means  of  nitrate  of  silver;  but  was  so  cruel 
and  unlucky  as  to  disregard  the  silver  as  a  test,  always  preferring 
the  acetate  of  lead,  even  to  the  end  of  the  second  volume  of  his 
valuable  Analytical  Researches ;  thus  depriving  Mr.  R.  Phillips  of 
another  theme  for  his  peevish  effusions. 

Upon  the  whole.  Sir,  and  from  the  last  paragraph  of  the  letter, 
I  think  your  Correspondent  writes  more  from  principles  of  enmity 
and  revenge  than  from  a  desire  to  improve  science  ;  and,  as  he 
seems  to  hold  out  a  threat,  I  must  be  prepared  to  repel  such  attacks 
as  I  may  now  expect  from  one  who  is  capable  of  treating  nie  with 
90  much  malice  and  so  little  candour. 

I  remain,  Sir,  your  obedient  servant, 

f,qng  Jcrcy  Dec.  12,  1814.  JoS.  HuME, 


Article  IX. 

Notices  respecting  the  Old  Silver  Mine  in  Linlithgowshire. 
By  John  Fleming,  D.D.  F.R.S.E. 

In  the  centre  of  the  county  of  Linlithgow  there  is  a  small  moun- 
tain group,  the  most  elevated  portion  of  which  is  known  by  tliQ 

♦  Mr.  Richard  Phillips  of  the  Poultry  has  been  an  acqo»intance  of  mine  these 

dozen  years,  and   1  have  always  considered  him  as  one  of  the  acutest  chemists  in 

London).     He  is  well  known  to  the  public  by  various   important  pi(|iere  in  the 

Philosophical  Mtigazine,  and  by  his  strictures  on  Dr.  Powell's  translation  of  the 

Jast  edUion  of  the  London  Pharmacopoeia,  one  of  the  acutest  pieces  of  criticism 

^e  English  iangj/agc.— T. 
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name  of  the  Hilderstone  Hills.  Cairn-paple,  /or  Cairn-naple^  the 
highest  of  these  hills,  rises  USO  feet  above  the  level  of  the  sea,  and 
commands  an  extensive  prospect  of  the  surrounding  country.  The 
summit  is  flat,  and  is  composed  of  green-stone,  in  many  places 
passing  into  hasalt  and  wacke. 

The  base  on  each  side  consists  of  rocks  having  the  same  dip  and 
direction,  and  belonging  to  tiie  Independent  Coal  Formation.  At 
the  western  base  there  are  many  valuable  beds  of  black  coal  and 
sand-stone,  and  at  the  eastern  base  there  are  extensive  strata  of 
Hme-stone.  These  all  stretch  to  the  north-east,  and  have  a  westerly 
dip.  The  strata  of  lime-stone  form  a  bed  upwards  of  30  feet  in 
thickness,  and  are  covered  with  beds  of  sand-stone,  slate-clay,  and 
clay-iron-stone.  In  these  the  vein  is  situated  which  is  stated  to  have 
produced  at  one  time  a  considerable  quantity  of  lead  and  silver. 

The  lime-stone  is  of  a  blackish-grey  colour,  of  various  degrees  of 
intensity.  Its  lustre  is  in  general  glimmering,  often  glistening,  and 
even  shining,  but  seldom  dull.  The  compact  fracture  which  it 
exhibits  is  in  general  fine  splintery,  often  conchoidal,  and  some- 
times earthy.  It  rarely  occurs  with  a  small  granularly  foliated 
fracture.*  When  the  stone  contains  many  petrifactions  of  entro- 
chites,  the  foliated  fracture  is  often  conspicuous.  It  is  opake,  or 
vary  faintly  translucent  at  the  edges. 

The  lime-stone  contains  many  irregular  masses  of  flint,  and  the 
same  mineral  not  unfrequently  occurs  in  thin  beds,  thus  occupying 
the  same  place  in  compact  lime-stone  which  quartz  is  often  observed 
to  hold  in  granular  lime-stone.     The  petrified  remains  of  marine 
animals  frequently  present  themselves  in  this  rock.     The  teeth  of 
fishes,  particularly  the  shark,  the  spines  and  portions  of  the  crust  of 
echini,    and  fragments  of  the  trilobile  of  Mr.  Parkinson,  are  but 
rarely  found.     The  remains  of  corals  and  shells  are  more  abundant. 
The  corals  belong  chiefly  to  the  genera  Jungia,  millepora,  eschara, 
orbiioliieSy  and  iubipora.    The  shells  are  principally  \the  remains  of 
acephalous  mollusca,  some  of  which  may  be  referred  to  the  follow- 
ing established    genera :     pinna,    modiola,    corbula,    terehratula, 
gryphcea,  and  productus.  There  are  likewise  a  few  shells  belonging 
TO  genera  in  the  cephalous  order  of  mollusca.     Thus  there  are 
species  of  the  genera    turbo,  melania,  nautilus,  ammonites,  and 
orlhocera.     In  the  month  of  May  last  I  transmitted  to  the  Wer- 
Derian  Society  a  description  of  ten  species  of  orthoceratites  from  the 
strata  of  this  district,  and  chiefly  from  the  bed  of  lime-stone  above- 
mentioned.     This  establishes  the  fact  of  their  occurrence  in  the 
Independent  Coal  Formation,  and  thus  proves  that  they  are  not 
peculiar  to  the  lime-stones  of  the  transition  period.    This  point  had 
been  ascertained  in  Scotland  upwards  of  20  years  ago  by  the  late 


*  One  specimen  of  granularly  foliated  lime-stone  from  this  bed  is  of  a  greyish 
black  colour,  and  israocb  impregnated  with  bitumiuous  matter,  a  small  portion  of 
iHiicfa  peryades  the  whole  bed. 
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Rev.  David  lire,  Miiiis^ter  of  Uphall,  in  liulkhgowsUire.  TUia 
deutlemaa^  ia  his  History  of  KutbergJen  aod  £asii  Kiibrkiej  pub*- 
lidhed  at  Glasgow  in  17^3^,  describes  wA  figui:«&  twa  sp«cie9  o£  tluA 
genus  which  he  found  in  strata  belonging  to  the  great  coal-fiald  oi 
Lanarkshire. 

Having  stated  these  facts  in  illustration  of  the  natural  histofy  of 
the  strata  which  the  metatliferoos  vein  is  said  to  have  tray€r9edy  \ 
shaU  now  naention  a  few  circumstaoces^cocicerAing  the  ¥ei»  ksctf 
with  which  I  have  beconod  acquainted.  Sir  BxibcFt  Sibbald,  ia  \m 
Scotia  Ulustrata,  published  in  1684,  part  firsts  page  SI,,  gi/vea.  thu^ 
date  of  its  discovery,  and  records  the  name  of  th^  dJiscovever :  *^  Ibi 
l^othiana  Occidentaii>  ad  tria  milliaria  a  Limnucho  Austruoi  veisus^ 
in  monte  qui  Cairne^papel  dieitur,  teoipore  Jacobi  Sexti  priati 
Britajnnise  Monarchal,  ab  Alejandro  Mund  Carbonario  iAv««ita  e9t 
Argent^ifodina,  ubi  puiius  argentum,  idque  naajore  propoFtion«>  ex 
lapide  riibro  extractum  fuit.'^  The  same  author,  in  Us  Hiacoiy  <A 
the  SheriffdoEQC  of  Linlithgow,  l^lOy  p.  27)  adds  a  little  tobift 
former  description  :  ^^  In  Hillderstone  Hilla  is  the  silver  mf^s^^  wbick 
afforded  much  silver  ajt  the  first  working  of  \k\  a  part  of  tbs  «n^ltii)g*% 
house  is  yet  to  be  seen  :  and  amongst  tite  adites  to  th/e  minej^  tW 
richest  was  that  called  God's  Blessing.  The  spafSf  sue  of  different 
colours ;  some  are  white,  and  others  of  a  sed  colour/'  Traditieo 
says  that  this  mifie  was  abandoned  ia  consequence  of  the  roof  of 
the  workings  falling  down,  and  a  great  ii^crease  of  water  takiay 
place.  In  hopes  of  overcoming  these  obstacles^  the  proprietor^  the 
£]arl  of  Hopetoun,  soipe  years  ago  made  an  attempt  te  re-epeBt  the 
mine.  He  brought  some  workmen  from  his  isiioes  at  Lead  £[illa> 
and  employed,  them  in  boring  and  sinking  shai'ts  in  the  Baighboui^ 
hood  of  the  old  workings.  But  the  information  t^us'  obtained  wm^ 
considered  of  little  importance^  and  a  stop  w.aa  put  to  all  iiurthar 
investigation. 

The  ruins  of  the  old  smelting-houses  are  still  visible,  aod.  coDsi*- 
derable  heaps  of  rubbish  surround  the  openings  of  tj>e  old  $ba£t«>^ 
but  as  no  access  to  the  mines  x^an  now  be  obtained^,  no  }M«cisd> 
information  can  be  procured  concerning  thequantity  or  value- of  the 
ore,  or  the  constitution  and  extent  of  the  vein.  In  ».  linDe*4N!ond^ 
quarry  about  200  yards  to  the  east  of  the  old  workings  tiie  outgoin^^ 
of  a  vein  is  distinctly  seen,  which  traverses  the  strata  in  die  dir^ttoa 
of  tlieir  dip,  and  is  filled  with  soft  clayey  marl,  and  contaiua  maMesv 
of  impure  rime-stone,  together  with  lead  glance  and  heavy  spar^  It 
runs  towards  the  place  where  the  former  workings  were  carried  on> 
but  does  not  appear  to  have  been  a  portion  of  the  principal  v^ia,  as. 
the  old  shafts  have  not  been  sunk  in  the  direction  of  ita  line  of 
bearing.  Judging  from  such  cirtmmstances,  the  principal  vein^  must 
have  traversed  the  strata  in  the  line  of  tlieir  stretch.  To  the  south 
of  the  old  workings  ther^  are  indistinct  appearances  of  a  vein  of 
green-stone  running  in  a  northerly  direction;  but,the  nature  of  this 
vein  cannot  be  ascertained  by  inspection  of  the  surface^  which  ia. 
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dleeply  covered  with  soil.  The  heaps  of  rubbish  in  the  neighbour- 
hood of  the  mine  are  now  our  surest  guides,  and  in  them  the  foU 
lowing  Bdioerala  ooay  be  obser\'ed  : — 

1.  tieeiix}^  Spc». — This  appears  to  have  occurred  in  great  quantity 
ia  the  vein,  and  may  even  be  observed  filling  up  some  small  rents 
in  the  adjacent  rocks.  It  is  usually  of  a  reddish  colour,  semetimes 
white,  and  presents  the  following  sub-species.  Heavy  spar  earthy 
f»mi  as  a  floating  to  the  cavities  of  the  other  sub-species.  Granular 
haaujf  spar  ia  very  abundant,  and  in  some  specimens  appears  to  pass 
intOk  compact  heavy  spar.  Curved  lameUar  heavy  spar  is  in  small 
quantity  at  the  old  workings,  but  occurs  abundantly  in  the  cross  vein 
mentioned  as  opening  into  the  lime-stone  quarry.  Straight  lamellar 
heavy  spar  appears  in  greatest  plenty,  usually  compact,  sometimes 
crystallized  in  the  form  of  a  rectangular  four-sided  table,  having  all 
the  terminal  planes  levelled.  In  these  sub-species  of  heavy  spar  the 
ores  of  the  following  metals  occur  either  imbedded  or  disseminated. 

2.  X^od.— Lead  glance  was  the  ore  sought  after,  and  yielded  so 
considerable  a  proportion  of  silver  as  to  bear  the  expense  of  extrac- 
tifto.  All  th«s  pieces  of  thb  ore  which  I  have  seen  are  broad 
feiiofecd. 

5.  NieMLr^Botli  the  ores  of  this  metal  are  to  he  found  here,,  but 
in  small  quantity.  The  copper  nickel  is  in  roundish  pieces,  from  the 
siae  of  a  pea  to  that  of  a  pigeon's  egg.  The  nickel  ochre  sometimes 
occurs  as  a  coating  to  the  preceding  species,  and  likewise  fills  small 
cells  in  the  heavy  spar,  where  it  appears  to  hold  the  rank  of  an 
original  deposition. 

4.  Cobalt. — I  have  not  observed  any  of  the  alloys  or  oxides  of 
this  metal;  but  the  arseniate  of  cobalt,  or  colalt  crusty  fills  the 
cavities  of  the  heavy  spar,  and  is  spread  as  a  coating  on  its  surface. 

5.  Zmc. — ^The  only  ore  of  this  metal  which  is  here  observable  is 
a- small  portion  of  brown  blende.  The  same  ore  associated  with  lead 
glance.  Iron  pyrites,  brown  spar,  and  lime-spar,  may  be  obser\'ed 
in  many  of  the  small  veins  which  traverse  the  strata  of  lime-stone 
in  this  district. 

Amidst  the  rubbish  may  also  be  observed  masses  of  calcareous 
sandrStOD^r  and  indurated  clay.  After  heavy  rains,  when  fresh 
portions  of  the  rubbish  have  been  exposed,  the  poultry  which  feed 
near  the  place  are  observed  to  sicken  and  die.  Are  we  to  consider 
the  coball  crust  as  the  cause  of  the  mischief? 

The  rarest  ores  enumerated  above  are  those  of  nickel  and  cobalt. 
Tliese  have  been  found  in  other  places  of  Scotland,  but  not  situated 
inrthe  same  kind  of  rocks.  Some  time  ago  I  observed  among  the 
manuscripts  of  the  late  Dr.  Walker,  Professor  of  Natural  History 
in  the  University  of  Edinburgh,  a  short  notice  of  his  having  between 
the  years  17^1  and  17(>4  found  copper  nickel  and  nickel  oclue  in 
the  mines-  at  Lead  Hills  and  Wanlockhead.  These  mines  are 
situated  in  transition  rocks.  Hence  we  must  consider  nickel  as 
belonging  not  only  to  the  primitive  class  of  rocks,  but  to  the  tran- 
sitlou,  and  even  to  a  new  member  of  the  floetz  class. 
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At  the  old  silver  mine  at  Alva,  in  Clackmananshire,  cobalt  crust 
occurs  in  the  cavities  of  heavy  spar  associated  with  native  silver.  The 
'  vein  is  situated  in  trap  rocks,  which  are  included  in  the  old  red 
sand-stone,*  1  have  heard  tliat  the  ores  of  cobalt  occur  in  other 
parts  of  Scotland ;  but  at  present  I  am  ignorant  of  the  nature  of 
the  rocks  in  wliich  they  have  been  found. 

I  regret  that  these  notices  are  so  imperfect  and  unsatisfactory  ia 
those  particulars  which  have  a  reference  ta  the  nature  of  the  vein^ 
But  as  they  establish  the  existence  of  the  ores  of  nickel  and  cobalt 
as  inmates  of  the  Independent  Coal  Formation^  I  have  ventured  to 
communicate  them  to  your  readers.  ^ 

Manse  of  Frisky  Pifeshirey 
Nov.  12,  1814. 


Article  X, 

An  Address  to  tliose  Chemists  who  wish  io  examine  the  Imws  ef 
Chemical  Proportions,  and  the  Theory  of  Chemistry  in  generoL 
By  Jacob  Berzelius,  M.D.  F.R.S.  Professor  of  Chemistry  in 
Stockholm. 

Mr.  Dalton  has  published  in  the  Annals  of  Philosophy, vol.  in. 
p.  1 74,  Observations  concerning  my  memoir  On  the  Cause  of  Che- 
mical Proportions.  It  has  given  me  pain  to  think  that  the  respect- 
able Dalton  has  taken  my  ideas  on  the  corpuscular  theory  as  a 
criticism  on  his,  between  which  he  has  pointed  out  the  difference. 
I  think  I  have  expressed  myself  in  that  memoir  with  sufficient  pre- 
cision to  make  the  reader  sensible  that  I  neither  meant  to  give  the 
opinions  of  Dalton,  nor  a  correction  of  them.  Tliere  is  a  very 
essential  difference  between  the  researches  of  Mr.  Dalton  and 
myself.  Mr.  l!)alton  has  chosen  the  method  of  an  inventor,  by 
setting  out  from  a  first  principle,  from  which  he  endeavours  to 
deduce  the  experimental  results.  For  my  own  part,  I  have  been 
obliged  to  take  the  road  of  an  ordinary  man,  collecting  together  a 
number  of  experiments,  from  which  I  have  endeavoured  to  draw 
conclusions  more  and  more  general.  I  have  endeavoured  to  mount 
from  experiment  towards  the  first  principle;  while  Mr.  Dalton 
descends  from  that  principle  to  experiment.  It  is  certainly  a  great 
homage  to  the  speculations  of  Dalton  if  we  meet  each  other  on  the 
road. 

Among  the  numerous  experiments  which  I  have  myself  made 
relative  to  this  subject,  there  are  some  which  do  not  appear  to  agree 

*  I  liave  reason  to  conclude,  from  observations  which  I  made  thissnmmer,  that 
the  cmmtrjr  between  the  Lomonds  on  the  south,  and  Stonehaven  on  the  north, 
ioclodiug  the  Ochih,  and  the  hills  in  the  neighbourhood  of  Perth,  Duodee,  Red« 
bead,  and  Montrose,  is  composed  of  rocks  belon$;iiig  to  the  old  red  sand-stone. 
Upon  the  southern  extremity  of  theso  rocks  the  great  coal-field  of  the  Forth  rests, 
and  occupies  the  situation  of  a  newer  deposition. 


1815.]  An  Address  to  Chemists.  123 

witk  the  atomic  theory  so  well  as  the  rest;  and  which  of  course  I 
have  not  heen  able  to  explain  in  a  satisfactory  manner.  There  are 
others  whose  existence  is  not  a  necessary  consequence  of  the  atomic 
theory  of  Mr.  Dalton.  These,  in  my  opinion,  prove  that  there  is 
still  something  wanting  in  that  theory,  and  which  must  be  added  to 
it  in  order  to  render  it  more  complete.  In  my  memoir  On  the 
Cause  of  Chemical  Proportions  !  have  endeavoured  to  draw  the 
attention  of  the  reader  to  these  diflSculties.  Mr.  Dalton  has  endea- 
voured to  remove  them,  but  with  a  levity  which  1  did  not  expect 
from  him,  and  which  appears  to  me  injurious  to  the  science.  He 
begins  with  pointing  out  the  reasons  why  he  cannot  be  of  my 
opinion  respecting  the  relative  size  and  furm  of  the  atoms,  &c.  I 
must  observe  that  at  the  bottom  of  every  speculation  in  the  exact 
sciences  there  always  remains  something  which  cannot  be  verified  by 
experiment,  and  on  which,  of  course,  the  imagination  is  at  full 
liberty  to  indulge.  The  reveries  of  one  man  may  be  more  ingenious, 
more  interesting,  and  more  probable,  than  those  of  another ;  but 
the  science  never  gains  any  thing  by  disputes  about  subjects  which 
are  not  susceptible  of  proof.  1  shall  therefore  pass  over  that  part  of 
the  question  in  silence. 

Mr.  Dalton  states  that  the  electro-chemical  polarity  of  the  atoms 
makes  no  necessary  part  of  the  atomic  theory,  such  as  he  maintains; 
nor  did  I  ever  mean  to  convey  any  such  idea  to  the  reader.  For 
my  own  part,  in  considering  a  corpuscular  theory  of  chemistry,  I 
conceived  that  it  should  constitute  the  fundamental  theory  of  the 
science  ;  and  instead  of  being  occupied  with  a  part  of  the  plicrio- 
mena,  ought  to  embrace  the  whole.  But  when  we  treat  of  atoms 
in  a  chemical  theory,  we  ought  to  endeavour  to  find  out  the  cause 
of  the  affinity  of  these  atoms.  We  ought  to  endeavour  to  combine 
researches  respecting  the  cause  why  atoms  combine  with  researches 
into  the  cause  why  they  combine  only  in  certain  proportions.  I  do 
not  consider  the  conjectures  which  I  hazarded  on  the  electro-che- 
mical polarity  of  the  atoms  as  of  much  importance.  1  scarcely 
consider  them  in  any  other  light  than  as  an  ideal  speculation  deriving 
some  little  probability  from  what  we  know  of  the  chemical  effects 
of  electricity.  Yet  the  ideas  on  the  relation  of  atoms  to  their 
dectro-chemical  properties,  ought  in  ray  opinion  to  constitute  an 
essential  p*lrt  of  the  corpuscular  theory  of  chemistry,  such  as  I 
view  it ;  because  I  consider  it  as  the  duty  of  a  man  of  science  to 
endeavour  to  reach  the  first  principle  of  the  science,  even  though  it 
should  be  actually  impossible  to  attain  it. 

Mr.  Dalton  disapproves  the  idea  which  I  ^announced,  that  we 
ought  not  to  suppose  an  atom  composed  of  2  A  -f  2  B,  2  A  -|-  3  B, 
&c.  He  thinks  that  such  combinations  take  place,  though  but 
seldom.  He  inclines  even  to  the  idea  that  defiant  gas  may  be 
composed  of  two  atoms  of  carbon  to  two  of  hydrogen,  placed  in 
the  form  of  a  rhombus,  those  of  hydrogen  being  at  the  extremities 
qi  the  longest  diameter.  Is^  there  a  chemical  fact  which  counte- 
Baaces  such  an  idea  of  the  construction  of  the  atoms  of  olcfiant 
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gas  ?  If  there  be,  the  notion  may  be  considered  as  an  intercstiof 
conjecture ;  but  if  there  be  no  such  fact,  the  notion  is  a  mem 
dream.  There  can  be  no  doubt  that  if  we  give  free  liberty  to  our 
imagination  in  this  manner,  the  science  will  degenerate  into  a  maai 
of  vain  speculations,  of  no  utility  whatever,  because  founded  oa 
nothing  but  imagination.  My  idea,  that  in  every  inorganic  com* 
binatioD  one  of  the  elements  enters  as  unity,  is  founded  on  the 
circumbtance  that  in  all  the  inorganic  bodies  which  I  have  analyzed^ 
and  I  have  analyzed  a  great  number,  I  have  found  it  to  be  ae* 
Besides,  if  this  were  not  the  case,  it  is  evident  that  all  traces  of 
chemical  proportions  would  disappear  in  combinations  which  consist 
of  various  oxides,  and  could  only  be  perceived  in  the  moet  simple 
combinntions,  I  have  then  founded  my  opinion  on  experience.  Can 
Mr.  Dalton  produce  an  instance  in  which  this  opinion  is  obviously 
inaccurate  ? 

Mr.  Dalton  then  proceeds  to  remove  the  difficulties  which  I 
found  attached  to  the  corpuscular  theory.  I  shall  pass  by  the  first, 
which  he  finds  that  I  myself  have  obviated  in  a  manner  conformable 
to  his  opinion.  The  second  difficulty  consists  in  this — I  have  found 
compounds  which  are  represented,  for  example,  by  A  O  -f  l^BO^ 
which  is  contrary  to  the  views  of  the  atomic  theory  ;  while  a  com- 
bination of  A  O^  -f  B  O^  does  not  exist,  although  it  be  con« 
formable  to  that  theory.  Mr.  Dalton  removes  the  first  part  of  these 
difficulties,  by  saying,  ^^  the  body  B  in  such  a  case  has  in  reality 
three  atoms  of  oxygen  for  one  of  metal,  and  the  union  in  question 
is  2  A  O*  +  B  O^."  I  have  given  two  examples  of  which  Mr^ 
Dalton  has  said  nothing.  These  examples  are  the  subarseniate  of 
lead  (As  0«  -f  H  P  0%  and  the  subsulphate  of  copper  (S  0»  + 
14.  Cu  O*).  It  is  evident  that  neither  of  these  examples  admits  the 
explanation  by  which  Mr.  Dalton  has  endeavoured  to  remove  the 
difficulty ;  for  neither  the  oxide  of  lead  nor  capper  can  contain 
three  atoms  of  oxygen.  Mr.  Dalton  adds  merely,  that  he  considers 
with  Proust,  minium  as  a  compound  of  yellow  oxide  and  brown 
oxide  of  lead ;  from  which  it  seems  to  follow  that  he  considers  the 
subarseniate  of  lead  as  As  O^  +  3  P  O.  But  what  reason  has  Mr. 
Dalton  to  consider  minium  as  composed  in  this  manner?  The 
necessity  of  it  for  his  theory  ?  But  this  necessity  proves  nothing  as 
long  as  the  theory  itself  is  sub  judice,  which  it  probably  will  be  for 
a  long  time  to  come.  We  may  likewise  explain  the  subsulphate  of 
copper  by  supposing  sulphuric  acid  composed  of  S  +  C  O,  or  black 
oxide  of  copper  Cu  -f  O,  and  of  course  the  protoxide  2  Cu  +  O. 
But  here  lies  the  difficulty ;  for  we  have  other  reasons  for  consider- 
ing the  acid  as  S  -f  3  O,  and  the  oxide  Cu  +  2  O.  These  diffi- 
culties cannot  be  removed  bt  a  stroke  of  the  pen.  Yet  I  am  per- 
suaded that  both  myself  and  Mr.  Dalton  will  in  time  make  use  of 
these  very  difficulties  to  determine  the  true  number  of  atoms  in 
such  and  such  compound  bodies ;  but  we  must  in  the  first  place 
make  a  much  greater  number  of  experiments  on  these  subjects  than 
we  possess  at  present ;  for  it  is  not  speculation  alone,  but  expcri- 
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meDt  guided  a»d  accompanied  by  speculation,  that  can  give  us  new 
hifonDation.  Let  me  be  allowed  here  to  give  an  example.  Hydrate 
of  iron  is  bo  composed  that  the  oxygen  of  the  oxide  is  twice  that  of 
the  ivater)  but  both  Mr,  Dalton  and  myself  give  to  this  oxide  three 
Itoms  of  oxygen.  This  hydrate,  then,  is  F  O  +  1^  H  '^.  I 
ihould  certainly  be  disposed  to  explain  this  at  once,  by  supposing 
that  the  onide  of  iron  contains  six  atoms  of  oxygen.  But  in  order 
to  see  whether  there  be  other  proofs  for  such  an  idea,  let  us  run 
oiver  the  combinations  of  the  oxide  of  iron  with  other  bodies.  Let 
t»  examine,  for  example,  the  combinations  of  this  oxide  with  acids 
which  contain  six  atoms  of  oxygen,  but  which  in  their  neutral 
•aline  combinations  contain  only  three  times  as  much  oxygen  as  the 
base.  If  in  these  neutral  combinations  with  these  acids,  the  red 
0iide  of  iron  does  not  constitute  an  exception  to  the  general  law,  it 
ought  likewise  to  contain  six  atoms  of  oxygen  ;  for  otherwise  in  the 
ameniateor  cbromate  of  iron  there  would  be  for  each  atom  of  iron 
half  an  atom  of  arsenic  or  chromium.  Let  us  extend  these  re- 
•eaffches  still  farther,  and  examine  if  the  arseniates,  chrumates,  &c. 
OfXk  be  formed  with  oxides  in  which  there  is  evidently  no  more  than 
three  atoms  of  oxygen,  ftc.  The  ultimate  result  of  our  researches 
w3l  probably  be  that  four  and  six  atoms  of  oxygen,  instead  of  three, 
are  OHicb  more  gtneral  than  we  have  hitherto  supposed ;  and  that 
not  ooly  oxide  of  iron,  but  silica  and  various  other  oxides  contain 
in  fact  six  atoms  of  oxygen  instead  of  three.  I  suppose  that  Mr. 
DakoB  will  agree  with  mc  that  by  such  researches  we  may  render 
BHieh  more  complete  the  beautiful  theory  for  which  he  feels  himself 
•o  much  interested,  and  for  which  we  are  in  a  great  measure  in- 
debted to  him. 

1  have  considered  it  as  a  great  difficulty  attached  to  the  atomic 
dieory  that  it  does  not  explain  the  laws  concerning  the  combina- 
tioBS  of  the  oxides  with  each  other,  namely,  why  the  oxygen  in  the 
one  is  always  a  multiple  by  a  whole  number  of  that  in  the  other. 
Mr.  Dalton  removes  this  difficulty  by  saying,  "  It  is  not  flie  peculiar 
busi&eaa  of  the  atomic  theory  to  explain  it  any  more  than  to  show 
why  aH  the  metallic  oxides  do  not  mutually  combine  with  each 
ollier»'*  But  we  must  recollect  that  the  principal  circumstance  in 
fiivoar  of  the  atomic  theory  is,  that  it  gives  a  mechanical  and  very 
satitfectory  cause  why  elementary  atoms  unite  only  in  proportions 
which  are  multiples  of  each  other.  We  have  observed  likewise 
that  the  compound  atoms,  that  is  to  say,  most  of  those  which 
contain  oxygen,  combine  likewise  in  a  multiplex  ratio,  provided  we 
attend  only  to  the  oxygen  which  they  contain.  It  is  clear  that  this 
must  be  owing  to  a  cause  similar  to  that  which  occasions  similar 
(Koportions  between  elementary  atoms;  but  the  atomic  theory 
tkffows  DO  light  on  the  subject.  This  must  be  admitted  as  some- 
thing still  wantmg  in  the  theory  ;  for  when  a  theory  only  explains 
one  half  of  the  phenomena  which  result  from  the  principle  which 
regulate?  these  phenomena,  it  is  surely  incomplete.  I  differ,  then, 
from  Mr.  Dalton^  and  must  continue  to  consider  the  atomic  theory 
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as  imperfect,  and  as  clogged  with  difficulties,  till  it  give!  us  satis* 
factory  explanations  of  ail  the  phenomena  relative  to  the  chemical 
pro(X)rtions.  I  do  not  think  that  we  are  very  far  from  this  expla- 
nation, but  this  is  not  the  place  to  dilate  upon  the  subject. 

Mr.  Dalton  continues  to  observe,  that  the  difficulty  presented  by 
the  new  oxide  of  iron  of  Gay-Lussac  has  been  employed  by  me 
hi  a  manner  ^^  [larticularly  unfortunate/'  Had  not  Mr.  Dalton 
thought  it  of  importance  to  the  science  to  express  his  opinion  of 
the  first  pages  of  my  memoir,  before  he  was  acquainted  with  its 
general  tenour  and  termination,  he  might  have  seen  how  I  myself 
removed  the  difficulty  in  question,  both  in  the  memoir  itself,  and 
by  iny  analysis  of  the  magnetic  iron  ores,  where  I  have  shown  that 
the  numbers  given  by  Gay-Lussac  are  inaccurate.  (Forsak  til  et 
System  for  Mincralogien.  Stockholm,  1814.  p.  S?-*")  As  to  the 
expression  which  Mr.  Dalton  has  employed,  "  particularly  unfor- 
tunate/' I  should  have  been  glad  to  be  deceived  respecting  it^  by 
too  little  knowledge  of  the  exact  meaning  of  the  phrase. 

Mr.  Dalton  finishes  his  observations  by  endeavouring  to  remove 
the  difficulties  which  the  composition  of  organic  bodies  presents, 
in  which  the  number  of  elementary  atoms  is  often  very  great.  I 
had  instanced  the  atom  of  oxalic  acid  as  an  example  of  the  compo- 
sition of  organic  bodies.  The  method  employed  by  Mr.  Dalton  to 
remove  that  difficulty  deserves  attention.  "  Were  it,'*  says  he, 
*^  a  matter  of  necessity,  an  anatomist  might  conceive  one  atom  of 
hydrogen  surrounded  by  nine  of  carbon,  and  the  compound  globule 
to  have  18  of  carbonic  oxide  adhering  to  it.  But  this  would  be  aa 
atom  truly  formidable  in  every  sense  of  the  word,  as  the  least 
fiiv'tlon  must  be  supposed  capable  of  producing  a  violent  explosion 
o^  such  a  muss  of  elasticity.  I  cannot,  however,  doubt  that  Dr. 
Bei/elius  having  resumed  the  consideration,  will  very  soon  discover 
and  acknowledge  that  his  analysis  is  incorrect.  In  the  mean  time, 
[  shall  give  my  reasons  for  believing  it  to  be  so.^' 

The  tone  of  confidence  with  which  Mr.  Dalton  finds  me  in  the 
wrong  in  this  passage  has  surprised  me  a  little,  and  so  much  the  mere, 
that  "  any  chemist  is  competent  to  satisfy  himself  on  this  head  with- 
out appealing  to  authorities."  As  to  the  organic  atoms,  and  the  diffi- 
culties which  they  present,  it  would  be  too  long  to  discuss  them  here. 
I  therefore  refer  the  reader  to  a  set  of  experiments  on  the  subject, 
which  I  am  at  present  publishing  in  the  Annals  of  Philosophy,  As  to 
my  experiments  on  oxalic  acid  and  oxalate  of  lead,  I  acknowledge 
that  on  repeating  them  I  have  found  slight  inaccuracies ;  but  none 
of  these  have  been  in  favour  of  -  Mr.  Dalton's  opinion.  I  have 
found  that  the  oxalate  of  lead  had  given  me  rather  too  little  oxide 
of  lead,  and  oxalic  acid  rather  too  much  hydrogen.  Mr.  Dalton 
has  candidly  stated  his  manner  of  analyzing  the  oxalate  in  question, 
and  the  result  which  he  obtained.    I  shall  likewise  state  mine.    I 

♦  An  English  translation  of  this  interestiBj;  work  has  been  published,  ta  wUch 
the  reader  is  referred.  T. 
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prepared  ooclilatie  of  lead  bjr  pouring  a  solution  of  pure  oxalic  acid 
into  a  solution  of  pure  and  neutral  nitrate  of  lead.  T  did  not  cni'- 
ploy  acetate  of  lead,  because  that  salt  combines  in  part  with  all  the 
suli^tances  which  precipitate  from  it,  as  I  have  shown  in  my  expe- 
rimenti  on  carbonate  of  lead,  and  more  particularly  in  my  Essay 
OD  Organic  Combinations.  Oxalate  of  lead  contains  no  water  of 
combination ;  hence  it  is  easily  dried,  and  requires  only  to  be 
heated  a  few  degrees  above  the  temperature  of  the  atmosphere.  I 
burnt  it  in  a  ca])sule  of  thin  glass,  of  which  I  had  exactly  deter- 
mined the  weight.  I  heated  it  in  the  flame  of  a  spirit  lamp, 
taking  care  to  apply  the  first  heat  near  the  edge  of  the  glass,  and 
advancing  gradually  to  the  centre.  The  oxalate  takes  fire  and 
burns  quietly.  When  the  whole  is  burnt  I  allow  it  to  cool.  I  now 
weigh  the  glass  with  the  oxide  which  it  contains.  This  oxide  is 
mixed  with  a  small  quantity  of  metallic  lead,  reduced  by  the  char- 
coal of  the  acid.  I  dissolve  it  in  distilled  vinegar,  wash  the  rcsiduat 
lead,  dry  it,  and  weigh  it.  To  the  weight  of  the  oxide  found,  I 
add  the  quantity  of  oxygen  requisite  to  convert  the  metallic  lead 
into  oxide.  By  this  method  of  experimenting,  oxalate  of  lead 
gave  me  75'46  per  cent,  of  oxide  of  lead.  I  would  not  recom- 
mend to  the  reader  to  repeat  this  experiment  in  metallic  vessels,  as 
of  platinum  or  iron.  When  platinum  vessels  are  used,  I  find  that 
nine  times  out  of  ten  the  reduced  lead  unites  with  the  platinum 
and  spoils  it.  As  to  iron,  every  body  knows  that  it  increases  in 
weight  in  the  fire.  As  to  the  water  which  I  found  in  effloresced 
oxalic  acid,  and  to  the  difference  between  the  result  of  the  ana- 
lyses of  oxalate  of  lime,  and  of  my  analysis  of  oxalate  of  lead, 
Mr.  Dalton  will  give  me  leave  to  refer  him  to  the  experiments  of 
those,  who  in  their  analysis  of  oxalate  of  lime,  have  not  neglected 
the  water  of  combination  contained  in  that  salt. 

When  I  endeavoured  to  draw  the  attention  of  chemists  to  the 
difficulties  in  the  atomic  theory,  it  was  noi  my  intention  to  refute 
that  hypothesis.  I  wanted  to  lay  open  all  the  difficulties  of  that 
liyfiothesis,  that  nothing  might  escape  our  attention  calculated  to 
throw  light  on  the  siibjcct.  I  wished  the  experiments  to  verify  the 
theory ;  and  I  should  have  considered  it  as  absurd,  if  I  had  taken 
the  opposite  road.  I  placed  beside  the  corpuscular  theory,  a  theory 
of  volnmes ;  because  that  theory  is  in  some  measure  connected 
with  facts  which  may  be  verified.  To  those  who  think  that  the 
theory  of  volumes  may  be  fatal  to  the  corpuscular  theory,  I  would 
observe,  that  both  are  absolutely  the  same  thing;  but  that  the 
theory  of  volumes  has  this  immediate  advantage  over  the  other, 
that  it  may  be  more  easily  verified.  Let  us  suppose  for  a  moment, 
that  the  theory  of  volumes  were  absolutely  demonstrated.  We 
would  then  ask,  what  is  the  difference  between  a  solid  and  a  gaseous 
body?  The  answer  would  restore  to  the  corpuscular  theory  its 
rights.  It  would  be  demonstrated  by  that  of  volumes.  The  only 
difference  between  the  two  theories  c*onsists  in  the  words  aiom  and 
ViJume,  that  is  to  say,  in  the  tt  ite  of  aggregation  of  the  element 
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Chemical  proportions  begin  to  be  more  generally  studied;  but 
chemists  are  not  agreed  about  the  laws  which  regulate  them*  One 
party  waits  the  opinion  of  those  whom  they  consider  as  authorities  ^ 
and  these  last  appear  to  suspend  their  judgment,  because  the 
opinion  requires  to  be  verified  by  experiments^  the  number  and 
difficulty  of  which  is  revolting  to  their  minds.  Let  me  be  per« 
fflitted  to  point  out  here^  what  in  my  opinion  ought  to  be  the 
principal  object  of  their  examination. 

Chemical  proportions  depend  upon  two  cardinal  points  :  1.  The 
proportions  in  wliich  the  elementary  atoms  unite.  2.  The  piKipor- 
tions  in  which  the  compound  atoms  combine.  I1ie  first  of  these  is 
a  necessary  consequence  of  the  atomic  theory ;  and  as  the  number 
of  combinations  which  it  includes  is  very  limited,  almost  tibe  whokt 
of  tliem  have  been  examined,  without  finding  a  single  exception  to 
the  law.  Hence  this  point  is  very  generally  admitted.  The  case 
is  very  different  with  the  second  point.  Jt  includes  an  almost  in- 
finite number  of  compounds,  varying  in  then*  elements  as  to  the 
numl>€r  of  compound  atoms  which  they  contain.  I  have  examined 
a  gre&t  number  of  these  substances,  and  as  they  are  for  the  most 
part  composed  of  oxides,  I  paid  particular  attention  to  the  oxygen 
which  they  contain.  The  laws  which  I  considered  myself  as  en-> 
titled  to  establish  from  these  experiments  are  well  known. 

The  first  cardinal  point  being  established  we  must  endeavour  to 
establish  or  refute  the  second.  If  the  accuracy  of  my  experiments 
be  admitted,  I  think  their  number  is  such  that  the  second  point 
also  may  be  considered  as  verified.  If  this  accuracy  be  not  ad*- 
mitted,  it  is  obviously  necessary  to  repeat  my  experiments,  and 
produce  other  analogous  ones.  My  experiments  have  informed  roc 
how  very  difficult  and  even  painful  this  kind  of  labour  is  ;  but  it  is 
absolutely  necessary.  1  know  of  only  two  chemists  who  have 
hitherto  occupied  themselves  with  this  examination,  namely, 
Mr.  Vogel,  of  Bayreuth ;  and  Dr.  Thomson,  of  London.  The 
first  undertook  the  analysis  of  a  set  of  double  salts,  mostly  con* 
taining  water  of  crystallization ;  that  is  to  say,  com)iosed  of  three 
or  four  oxides.  The  results  which  he  obtained  corresponded  with 
the  law.  Dr.  Thomson  has  in  a  theoretic  dissertation  gone  over  a 
great  number  of  saline  combinations.  He  inclines  to  admit  the 
law. 

This  law  is  of  much  more  importance  than  may  be  supposed  at 
first.  It  deserves  therefore  the  most  careful  and  impartial  exami-- 
natk)n.  Were  it  not  ibr  this  law,  no  combination  composed  of 
several  oxides  could  be  calculated,  nor  any  analysis  verified  in  a 
decisive  manner  for  the  theory.  For  it  is  clear,  that  if  there  be 
combinations  expressible,  for  example,  by2AO'-f-4B(y 
-f  7  C  O  +  5  H  O ;  or  if  nature  were  to  allow  us  to  change 
the  numbers  in  the  formulas  in  any  manner  whatever,  in  sticb  a  case, 
all  idea  of  determinate  proportions  would  disappear,  in  proportion 
as  these  combinations  became  nK>re  complicated. 
It  is  likewise  by  means  of  the  law  concerning  the  combination 
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of  oxid€s  with  each  other,  that  we  can  hope  to  penetrate  into  the 
secrets  of  organic  composition.  When  that  law  is  demonsd"ated, 
the  theory  of  chemical  proportions  may  be  considered  as  esta- 
blished. 

U  is  absolutely  necessary,  that  every  j>erson  who  repeats  an 
analysis  in  order  to  ascertain  its  accuracy,  should  be  acquainted 
with  all  the  requisites  to  make  an  exact  analysis,  in  the  sanpie 
degree  as  the  author  of  the  work  which  he  proposes  to  examine. 
Otherwise,  he  takes  upon  him  to  judge  his  master.  Accurate 
chemical  analysis  is  half  an  art,  half  a  science.  He  who  does  not 
unite  both  in  one,  will  never  be  in  a  condition  to  make  an  exact 
analysis.  We  must  always  chu^•e  that  method  in  which  the  pre- 
cision of  result  depends  tlie  least  on  the  dexterity  of  the  operator. 
We  must  likewise  be  able,  from  long  experience,  to  avoid  all  the 
circumstances  by  which  the  result  would  be  rendered  inaccurate, 
that  neither  from  forgetfulness,  carelessness,  or  ignorance,  we  ipay 
neglect  to  observe  and  remove  them,  lliese  circumstances  are 
generally  of  such  a  nature  that  chemists  usually  pay  no  attention  to 
them ;  yet  they  are  of  considerable  importance  when  our  object  is 
to  obtain  the  utmost  possible  accuracy.  The  most  skilful  chemist 
will  continue  long  an  apprentice  in  the  art  of  analysis,  if  he  has 
not  been  in  the  habit,  from  the  commencement  of  his  studies,  to 
attend  to  these  circumstances.  Long  experience  is  even  often 
necessary  before  we  discover  their  existence^  unless  wc  have  the 
advantage  of  being  informed  by  others. 

When  we  have  to  judge  between  two  different  analytical  methods, 
or  between  two  different  chemists,  we  must  be  well  acquainted 
with  the  methods  employed ;  and  both  the  method  and  the  repu- 
tation of  the  author  ought  to  enter  for  something  in  our  judgment. 
If,  for  example,  we  have  to  compare  two  experiments  on  the  com- 
position oi  a  metallic  oxide,  one  of  which  was  made  by  dissolving 
the  metal  in  nitric  acid  in  a  phial,  from  which  the  acid  was  then 
evaporated,  and  the  residue  exposed  to  a  strong  heat :  if  the  other 
was  made  by  precipitating  the  solution  in  nitric  acid  by  means  of 
an  alkali,  filtrating,  &c.,  it  is  presumable,  that  supposing  the  same 
dexterity  in  the  operators,  the  first  experiment  is  more  accurate 
than  the  second,  because  it  has  been  le^s  exposed  to  the  influence 
of  circumstances.  It  is  necessary,  however,  that  he  who  judges  of 
two  results,  should  know  the  circumstances  that  may  render  thtt 
one  or  the  other  inexact.  We  must  know,  for  example,  that  the 
first  experiment  can  scarcely  have  any  other  error,  than  giving  too 
great  a  quantity  of  oxygen  to  the  oxide.  This  may  be  either  owing 
to  the  application  of  tpo  little  heat,  or  (which  is  more  usual)  to 
the  glass  not  having  resisted  the  action  of  the  nitric  acid  during  the 
evaporation,  so  that  a  little  nitre  is  formed,  the  acid  of  which  in- 
creases the  weight  of  the  oxygen  that  we  think  we  have  found. 
(Tliis  circumstance  long  deceived  me  in  my  first  experiments  before 
I  perceived  it.)  The  other  method  of  operating  can  have  no  other 
error  than  indicating  too  little  oxygen^  if  amoidhia  has  been  em- 
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ployed  to  precipitate  the  oxide.  But  if  a  fixed  alkali  has  been 
employed,  the  result  may  be  too  great,  as  well  as  too  small ;  for  if 
the  precipitate  has  not  been  well  washed,  there  will  remain  in  it 
nitrate  of  potash  or  of  soda.  Or  if  too  much  alkali  has  be^n  em** 
ployed  in  precipitating,  a  portion  of  that  alkali  for  the  most  part 
combines  with  the  oxide,  and  cannot  afterwards  be  removed  by 
washing.  But  I  should  never  have  done,  were  I  to  point  out  here 
all  the  circumstances  requisite  to  make  an  accurate  analysis^  and  to 
judge  of  its  accuracy. 

^t  is  obvious,  that  the  theory  of  chemical  proportions  is  inti- 
mately connected  with  the  general  theory  of  chemistry ;  but  it  is 
necessary,  that  those  who  labour  either  to  examine  it,  to  verify  it, 
to  extend,  or  apply  it,  should  have  their  eyes  constantly  fixed  upon 
the  whole  of  chemistry.  They  must  not  adopt  any  theoretical 
explanation,  till  they  have  seen  that  it  is  not  in  contradiction  with 
any  other  part  of  the  theory,  which  we  have  reason  to  consider  as 
well  founded.  This  is  a  circumstance  which  chemists  often  neg- 
lect, though  it  is  of  the  highest  importance ;  and  without  attending 
to  it,  we  cannot  expect  to  make  any  valuable  improvement  in  the 
theory  of  chemistry.  Long  custom  is  necessary,  and  a  very  ex^ 
tensive  acquaintance  indeed  with  chemistry,  to  have,  so  to  speak, 
the  whole  science  before  our  eyes,  in  order  to  be  able  to  judge, 
without  long  reflection,  whether  an  ingenious  explanation  of  some 
phenomenon  be  inconsistent  or  not  with  some  other  part  of  tlie 
theory.  It  is  from  not  attending  to  this  circumstance,  that  che*^ 
mists  of  the  greatest  distinction  sometimes  adopt  ideas  respecting 
some  points,  which  are  inconsistent  with  other  opinions  equally 
adopted  by  them. 

I  shall  here  give  an  example  of  this.  Dr.  Thomson,  whose 
merits  as  a  skilful  chemist  do  not  stand  in  need  of  any  panegyric 

'  from  me,  has  examined,  {Annals  of  Philosothyf  iii.  139,)  the 
laws  relating  to  the  combination  of  oxides  with  each  others  an 
examination  for  which  chemists  are  much  obliged  to  him.  He 
then  says,  "  the  more  I  have  examined  this  law,  the  more  correct 
in  general  does  it  appear."  In  the  same  volume,  page  106,  speak- 
ing of  iodine^  this  philosopher  expresses  himself  as  follows :  "  How 
much  these  new  discoveries  must  alter  the  presently  received 
chemical  theory,  and  how  they  serve  to  confirm  Davy's  opinion 
respecting  muriatic  acid,  is  too  obvious  to  escape  attention."  But 
had  the  author  at  this  moment  called  to  his  mind  the  constitution 
of  the  submuriates  with  water  of  combination,  he  would  have 
found  that  the  laws  concerning  the  combination  of  oxides,  and  the 
theory  of  Davy  respecting  inuriatic  acid,  are  absolutely  irrecon- 
cileable ;  and  that  either  the  one  or  the  pther  of  these  roust  be 

'  abandoned  as  erroneous.  If,  at  this  time,  the  external  resem- 
blance of  crystallized  iodine  to  the  oxide  of  manganese  crystal- 
lized had  recalled  the  last  of  these  to  his  mind,  he  would  perhapv 
have  found,  that  it  is  not  more  difficult  to  conceive  how  the  first 
disengages  an  excess  of  oxvgen  to  combine  with  the  bases,  thaa 
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how  the  ]ast  discnpges  aa  excess  of  osygen  to  combine  with  the 
acids.* 

But  I  have  allowed  myself  perhaps  to  be  carried  too  far  by  idea* 
wbicb  have  spontaneously  fullowed  each  other  in  my  mind.  I 
hope>  however,  thnt  1  have  drawn  the  attention  of  the  reader  to 
drcumstances  which  may  be  of  some  importance  in  the  exami- 
natiDD  of  chemical  proportions,  as  well  as  la  the  theory  of  chemistry 
in  general. 


Article  XI. 
itagnetictU  Observations  at  Hackney  Wick.    By  Col.  Beaafor, 
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leu. 


Moroidg  ObaiTv. 

Nuon  Obrerr. 

Eiruing  Otucrv. 

Hour. 

Varialion. 

Huur. 

Variatioii. 

Hour.  ,  Vatialion. 

Dm.   Ih 
Dkts  19 
Dillo  fiO 
Dillo  31 
Dillo  KJ 
Ditto  83 
Dillo  B4 
Ditto  95 
Dittu  26 
Dilta  87 
DiKo  88 
DillD  99 
Di.io  SO 
Dillo  St 

Sh  50' 
8    45 
8    SO 
8    45 
8     45 
8    45 
H    45 
8     46 

84*   IT   ST 
84    S3    37 
S4     £1      AO 
£4     ty     IT 

ii   n  88 

24     16     89 
84     15     S6 
24     IT     00 

ih  35' 
1     45 

1      SO 
1     45 

84"  81'   31' 
24     84    se 
24     21     5-i 

24     21     03 

i 

t 

1 

1 

1     80 

84    81     33 

1 

1     80 
1     20 
1     2S 
I     85 
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X 
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it    1  30 Dilto  84 
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It    H  41 Dilto  M 
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—  Kolobi. 


'  *  I  mart  make  a  remark  brrc,  II  bai  nlnady  tlmek  me  more  than  once,  iBat 
Dr.  Brrzeliia  and  myseJf  leuannfrom  diferent  ptioclplCB  I  for  be  bai  frrquealljr 
palnlcd  oat  facu  nhicb  he  (aid  were  lacasiBteat  with  Ibe  thniry  of  mniialic  acid 
'  by  Dbvjt,  when  1  mysrlf  could  Dot  perceive  any  incontistency  in  Iliem.  Even  In 
(he  prcMOt  eiample,  I  feel  myerlf  in  the  same  predicament.  I  am  ntiable  to  leo 
■oy  incoDiiitency  belwreci  the  facts  eatabiiibed  letpeciiog  the  aubmarialei,  and 
Ike  opiniom  I  eulerlain  mpectinf;  chloriue.  Bat  if  Dr.  Berzeliui  will  itate  tbi( 
iKMHtMency  in  plain  tenni,  to  Ihat  I  chd  see  nliat  be  meant,  1  >hBll  enmine  it, 
aW  if  I  find  it  to  be  ai  be  layi,  I  »hall  he  very  raady  lo  embrace  Ut 
•finlM^T. 

I  2 
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of  December,  the  variation  on  the  lS)th  is  rejected,  on  account  of 
its  being  unusually  great. 

Jan  10,  1815, — ^The  needles  vibrated  between  three  and  four 
minutes  ;  and  in  the  night  the  wind  blew  very  hard,  with  rain, 
from  the  west.  » 

Jan,  1 1. — At  the  morning  observation  the  needles  vibrated  three 
and  four  minutes.  The  wind  still  blew  very  hard,  and  continued 
during  the  day.  At  noon  the  vibration  of  the  needles  was  seven 
minutes. 

Rain  fallea  $  ^\Zl^^^  "?!!:  Zi  'l!!  If!  ?ff  *  I  2-590  inchei^ 


Between^noon  of  the  1st  Jaa 


Article  XII. 

Analyses  of  Books. 

Memoirs    of  the   Wemerian  Natural  History   Society^  Vol.  11. 
Parti.    Eorthe  Years  1811,  1812,  181S.     Edinburgh,  1814. 

The  Wemerian  Natural  History  Society  was  founded  in  £din« 
burghy  in  1808,  for  the  purpose  of  cultivating  all  the  difierent 
branches  of  natural  history ;  though,  from  the  name  given  to  it^ 
we  are  led  to  suppose  that  geognosy  occupied  the  chief  place^.  at 
least  in  the  opinion  of  the  original  founders ;  as  that  name  is  de- 
rived from  Werner^  the  celebrated  founder  of  that  important 
science.  We  had  nq  opportunity  of  noticing  the  first  volume  of 
Memoirs  published  by  this  l^ociety,  as  it  made  its  appearance  before 
the  comhiencement  of  the  Annals  of  Philosophy.  The  present 
volume  contains  20  papers,  which  we  shall  notice  m  their  order, 

1.  Outlines  of  the  Mineralogy  of  the  Ochil  Hills.  By  Charles 
Mackenzie,  Esq. — ^This  paper  having  been  already  published  in 
the  Annals  of  Philosophy y  vol.  iii.  p.  H^^  we  shall  satisfy  our- 
selves with  a  very  short  account  of  it  here.  The  Ochils  are  a 
beautiful  chain  of  hills,  lying  chiefly  in  Perthshire  in  Scotland, 
and  dividing  Strathern  from  the' river  district  of  the  Forth.  These 
mountains  are  all  clothed  with  verdure,  and  many  of  them  culti- 
vated to  the  very  top  j  hence  the  rocks  of  which  they  consist  are 
seldom  exposed^  and  the  task  of  ascertaining  their  structure  is 
attended  with  almost  insurmountable  difficultly?.  It  is  not  sur- 
prising, therefore,  that  Mr.  Mackenzie  was  unable  to  determine 
exactly  the  relative  position  of  the  difierent  rocks,  and  consequently 
the  class  of  formations  to  which  they  belong.  For.  my  own  part, 
I  consider  the  Ochils  as  very  like  the  Pentlands  in  their  ^structure, 
and  think  that  both  consist  of  a  series  of  rocks,  not  exactly  similar 
to  any  that  Werner  has  described  as  constituting  either  the  floetz  or 
the  floetz  trap;  though,  tlie  lowest  beds  excepted,  they  seeni 
more  connected  with  thq  latter  than  the  former.    1  suspect  tbi^  a 
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careful  study  of  these  two  chains  of  mountains  will  occasion  some 
alterations  in  the  present  Wernerian  arrangement  of  floetz  trap 
rocks.  The  rocks  of  which  the  Ochils  are  composed  are  the  fol- ' 
lowing  :— 

1.  Red  sand-stone. 

2.  Amygdaloid. — Basis  clay-stone. 
8.  Grey  sand-stone.. 

4.  Lime-stone. — Very  uncommon. 

5.  Slate-clay. — Also  in  small  quantity. 

6.  Clay-stone. — ^Abundant. 

7.  Tuff. 

8.  Basaltic  clink-stone. — Peculiar  to  the  Ochils. 

9.  Green-stone. 
[0.  Clay-stone  porphyry.— Common. 

1.  Felspar  porphyry. 
12.  Compact  felspar.-^Common. 

The  veins  which  occur  in  these  mountains  contain  calcareous 
spar,  steatite^  sulphate  of  barytes,  iron,  cobalt,  silver,  copper^ 
lead. 

Were  those  geologists,  who  consider  all  green-stone,  basalt,  and 
porphyry  slate,  as  lava  emitted  from  volcanoes,  to  examine  the 
structure  and  relations  of  the  Pentlands  and  Ochils,  it  would  pro- 
bably induce  them  to  modify  their  opinions. 

2.  A  Geological  Account  of  the  Southern  District  of  Stirling-- 
shire,  commonly  called  the  Campsie  Hills  j  with  a  few  Remarks 
rekUive  to  the  two  prevailing  Theories  as  to  Geology^  and  some 
Examples  given  illustrative  of  these  Remarks.  By  Lieutenant- 
Colonel  Imrie,  F.R.S.  Edin.  —  This  district  constitutes  a  part 
of  the  very  extensive  independent  coal  formation,  which  occupies 
so  great  a  portion  of  the  southern  part  of  Scotland,  extending 
from  the  German  Sea  af  St.  Andrews  to  the  western  parts  of  Air- 
shire.  The  district  described  by  Col.  Imrie  consists  of  ranges  of 
hills  running  north  and  south,  and  separated  by  narrow  valleys. 
He  found  that  these  hills  are  comjposed  of  beds  which  have  th^ 
following  position,  beginning  with  the  lowest  bed. 

1.  Shale. 

2.  Dark  bluish  grey  lime- stone  with  entrochi. 
8.  Slate-clay. 

4.  Sand-stone.  ' 

5,  Slate-clay  mixed  with  glance  coal, 
^•''Dafk  bluish  grey  lime-stone. 

7.  Slate-clay. 

8.  Sand-stone. 

9.  Slate-day. 

10,  Sand-stone, 

11.  A  very  thick  bed  of  green-stone. 

All  these  beds  evidently  belong  to  the  independent  coal  forma- 
tjon,  ocept  the  vppermost  bed  of  green-stone,   which  from  iti 
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position y  and  its  being  confined  to  the  top  of  the  hills^  probably 
oelongs  to  the  newest  floetz  trap. 

Col.  Irarie  accounts  for  tliis  disappearance  of  the  gneen-stone, 
by  currents  of  water  which  formerly  flowed  over  this  district  from 
east  to  west ;  and  he  points  out  traces  of  the^e  currents,  in  scratches 
still  remaining  on  the  surface  of  the  greeti-stone,  and  in  the  parti* 
cular  configuration  of  the  hills.  This  is  the  ingenious  speculation 
of  Sir  James  Hall,  to  which  he  has  given  plausibility  by  his  usual 
industry  and  address.  But  it  is  a  very  hazardous  speculation,  the 
sources  of  mistake  being  almost  innumerable^  and  the  means  of 
correcting  error  very  scanty.  The  speculation  seems  to  have  ori- 
ginated with  Saussure  and  Dolomieu>  who,  however,  were  never 
able  to  make  much  of  it. 

Col.  Imrie  has  entered  into  some  discussions  respecting  the  ig- 
neous or  aqueous  origin  of  green-stone.  He  has  shown,  by  an 
example  from  the  neighbourhood  of  Carthage,  that  columns  may 
be  formed  in  substances  deposited  from  water ;  and  by  hti  exatnple 
from  the  Lipari  Islands,  that  they  may  bo  formed  likewise  from 
lava.  Obsidian  and  pumice  he  considers  as  of  volcanic  origin. 
1  should  like  much  to  know^  whether  the  composition  of  the  ob- 
sidian found  in  Hungary  be  the  same  with  that  found  in  Iceland) 
Jjipari,  and  the  Peak  of  TenerifTe,  It  is  very  likely  that  they 
woCild  be  found  to  difier ;  and  that  the  dispute  about  the  aqueotts  or 
igneous  origin  of  this  mineral^  has  originated  from  giving  the  same 
name  to  two  diflPerent  species. 

3.  Chemical  Analysis  of  a  Specimen  of  Magnetic  Iron  Ore  from 
Greenland*  By  Thomas  Thomson,  M.  D.  F.R.S.  L.  and  E. — ^The 
analysis  of  the  ores  of  iron  constituteis  one  of  the  mofift  difficult 
parts  of  mineralogical  chembtry.  The  present  example^  com- 
pared with  the  Swedish  ores  lately  analyzed  by  Berzelius,  is  auffi- 
cient  to  show,  that  more  than  one  species  (k  magnetic  iron  ore 
exists.  Berzelius's  ores  were  combinations  of  Mack  and  red  oxides 
of  iron.  My  ore  contained  titanium^  and  from  the  quamity  of 
led  oxide  of  iron  obtained,  ( 126*5  from  100  of  the  ore,)  it  is  obvioat 
ibat  part  of  the  iron  must  have  been  in  the  metallic  state.  This  \% 
further  confirmed  by  the  effervescence  of  the  ore  with  muriatic 
acid.  The  speculation,  that  the  ore  consists  of  an  lYnknown  pro- 
toxide of  iron,  is  supported  by  too  slight  analogies  to  be  admitted. 

4.  Description  of  a  Sword  Fish  found  in  the  Frith  of  Forth,  in 
June,  1811.  By'  William  Elford  Leach,  Esq.  F.Lr.S.  W.S.  &c. 
— To  this  species.  Dr.  Leach  gives  the  nafme  of  Xiphia^  Ronde- 
letii,  because  he  thinks  it  was  first  discovered  and  d.escribed  by 
Rondeletius.  The  Xiphias  Gladius  is  likewise  probably  found  in 
the  Frith. 

5.  Some  Observations  on  the  Genus  Squalus  of  LimuBUSy  with 
Descrif^tlons  and  outline  Figures  of  tuja  British  Species.  By  William 
Elford  Leach,  liq.,F.L.S.  W.S.  &c.--Df^  Leach  -cUvidtes  the 
£|mijf  of  the  squalUuda^  ifito  focur  genera^  m  feUoiKvs  :*— 
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*  Pinna  anali, 

1 .  Pinna  caudalis  lunata •  .Sqaalus. 

2.  Pinna  caudalis  irregularis Galeus. 

*  Pinna  anali  nulla.  ,  ^ 

3.  Os  ante  oculos  situra Squatina. 

4.  Os  pone  oculos  situm Acanthias. 

The  two  species  which  he  describes^  are,  ) .  The  galeus  mus- 
ielusy  the  squalus  mustelus  of  Linuseus.  The  specimen  examined 
.was  caught  in  the  Frith  of  Forth.  2.  The  stpmlus  selanonus, 
from  a  dried  specimen  in  the  Museum  of  the  University  of  Edin- 
burgh, caught  in  Lochfyne,  and  described  by  the  late  l3r.  Walker. 

6*  An  Essay  on  Sponges,  with  Descriptions  of'  all  the  Species 
that  have  been  discovered  on  the  Coast  of'  Great  Britain.  By 
.George  Montagu,  Esq.  F.L.  S.  and  M.  W,  S. — ^I'his  is  a  very  curious 
And  elaborate  paper ;  but  from  its  nature,  scarcely  susceptible  of 
useful  abridgment.  Mr.  Montagu  considers  sponges  as  animals 
4e6titute  of  all  motion,  and  possessed  of  organs  of  digestion  similar 
to  those  of  plants ;  in  short,  they  are  plants  as  to  structure  and 
properties,  but  they  are  of  an  animal  nature ;  because,  when  dis* 
tilled,  they  yield  the  same  products  with  other  animal  bodies.  He 
gives  a  description  of  no  fewer  than  39  species  of  British  sponges* 
Only  14  species  were  previously  known,  so  that  he  has  nearly 
tripled  the  list.  I  wish  he  had  been  at  the  trouble  to  make  hii^ 
title  grammatical.  He  has  made  it  Spongia  Britannica,  instead  of 
Spongiie  Britannicae,  which  is  the  true  title. 

T.'Mineralogical  Description  of  Tinio.  By  Dr.  Macknight. — 
Tinto  is  a  mountain  in  Lanarkshire,  about  2300  feet  above  the  level 
of  the  sea.  According  to  Dr.  Macknight,  it  is  composed  of  floetz 
rocks,  which,  probably,  rest  upon  grey-wacke,  of  which  the 
neighbouring  hills  are  composed.  Tlie  lowest  bed  is  a  conglo- 
merate, hi|ving  a  basis  of  clay,  with  a  dark  greyish  colour,  and 
somewhat  resembling  an  intimately  mixed  greeh-slone.  The  frag- 
ments it  contains  are  water-worn  masses  of  transition  rocks,  as 
grey-wacke,  grey-wacke- slate,  iron-clay,  and  common  flinty-slate, 
with  veins  of  quartz.  There  are  also  nodules  of  quartz,  mica, 
felspar,  splintery  horn-stone  and  felspar,  passing  into  conchoidal 
hoTii-stone.  Over  this  conglomerate,  which  constitutes  the  base  of 
the  mountain,  masses  of  clay-stone,  green-stone,  and  green-stone 
passing  into  clink-stone  and  porphyry-slate,  successively  appear, 
till  we  arrive  at  the  summit  of  ti>e  mountain,  which  consists  of 
compact  felspar,  and  felspar  porphyry.  These  different  rocks  pro- 
bably constitute  so  many  beds,  but  the  fioint  was  not  ascertained. 

8.  Sh/n-t  Account  of  the  Rocks  which  occur  in  the  Neighbourhood 
qJF  Dundee.  By  the  Rev.  John  Fleming,  Flisk. — ^These  rocks  are 
all  floetis.  A  porphyry  with  base  of  compact  felspar  alternates  with 
sand-stone^  west  from  Dundee ;  and  the  sand-stoue  fills  op  several 
hollows  m  the  (lorphyry.  Further  east,  rocks  of  green-stooe  and 
day-stone  appear,  and  the  green-istone  seems  to  pass  into  <dinkv 
stone. 
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V,  Observations  on  the  Mineralogy  of  the  Neighbourhood  of  S/. 
Andrew's,  in  Fife »  By  the  Rev.  John  Fleming,  Flisk, — That  part 
of  Fife,  which  is  on  the  north  side  of  the  Eden,  consists  of  floetz 
formations ;  but  the  southern  part  of  the  county  is  composed  of  the 
independent  coal  formation.  St.  Andrew*s  lies  at  the  north-east 
corner  of  the  independent  coal  formation.  The  rocks  there  are.  of 
two  kindls :  1.  Rocks  belonging  to  the  independent  coal  formation. 
2.  Rocks  belonging  to  the  newest  floetz  trap.  The  first  are  sand- 
stone, coal,  slate-clay,  and  clay-iron-stone.  Of  the  second^  only 
two  rocks  are  described,  namely,  basalt  and  trap  tuff. 

10,  11.  Meteorological  Observations  on  a  Greenland  Voyage, 
in  the  Ship  Resolution,  of  Whitby,  in  1811  and  1812.  By  Wil- 
liam Scoresby,  Jun.  M.  W.S. — These  observations  are  very  curious 
and  valuable,  though  not  susceptible  of  abridgment.  The  ship 
went  nearly  as  far  north 'as  latitude  79%  or  within  11°  of  the  pole. 
The  thermometer  even  in  June  was  seldom  much  above  the  freezing 
point,  and  sometimes  below  it.  In  these  climates  no  summer 
seems  to  exist. 

.    12.  Analysis  of  Pearl  Spar.    By  William  Hisinger,  Esq.,  of 
Stockholm.    This  paper  is  printed  in  French,  which  1  think  rather . 
injurious  to  the  Memoirs  of  the  Wemerian  Society.    It  would  have 
been  better  to  have  translated  it.    The  result  of  the  analysis  is  as 
ibUows  ;— 

Lime 27'1)7 

Magnesia 21*14 

Oxide  of  iron 3-40 

Oxide  of  manganese 1*50 

Qirbonic  acid 44*G0 

Loss.  • 1-39 

100-00 
13.  Outline  of  the  Mineralogy  of  the  Pentland  Hills.  By  Pro- 
fessor Jameson. — The  Pentlands  are  a  well  known  and  beautiful 
chain  of  mountains,  situated  immediately  on  the  south  side  of 
Edinburgh.  They  stretch  from  north-east  to  south  west,  passing 
through  the  counties  of  Mid- Lothian  and  Peebles.  The  chain  is 
vpwarc'^  of  20  miles  in  length ;  but  the  portion  described  in  this 
paper  is  confined  to  the  north-east  part  of  the  chain,  and  constitutes 
a  length  of  about  eight  miles.  The  rocks  of  which  this  portion  are 
composed  are  of  two  kinds,  namely,  transition  and  floetz.  The 
transition  rocks  lie  lowest,  and  seem  to  constitute  the  basis  of  the 
Pentlands.  Three  transition  rocks  occur,  namely,  clay-slate, 
grey-wacke,  and  green-stone.  The  two  first  alternate.  Mr. 
Jameson  conceives  that  the  grey-wacke  is  an  original  deposite,  that 
it  never  was  in  the  state  of  loose  sand,  afterwards  cemented  together 
by  some  unknown  process ;  but  was  originally  deposited'  from  a 
liquid  in  the  state  in  which  we  find  it.  This  opinion,  I  <x>nceive3i 
is  very  likely  to  be  correct.  The  rock  itself  bears  scarcely  any 
marks  of  being  composed  of  fragments  that  had  been  subjected  tq 
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trituration  in  water;  but  I  do  not  thiiik  that  Mr.  Jameson  has  been 
quite  so  fortunate  in  his  name  as  in  the  idea  itself.  AH  rocks, 
'  Mrhich  are  still  iu  the  original  state  in  which  they  were  deposited, 
he  calls  chemical  deposites ;  while  he  distinguishes  those  which  have 
been  in  the  state  of  sand,  or  fragments,  and  afterwards  cemented 
together,  by  the  name  of  mechanical  deposites.  Now  a  chemical 
vcombination  means  substances  united  together  by  chemical  affinity ; 
and  one  of  the  characteristics  of^thb  kind  of  combination  is,  ti)at 
the  constituents  enter  always  in  the  same  proportion.  I  am  afraid, 
that  according  to  this  definition,  very  few  rocks  would  be  entitled 
to  the  name  of  chemical  deposites,  while  some  of  those  that  Mr. 
Jameson  would  distinguisli  by  the  name  'of  mechanical,  (as  shell 
lijoie'Stone,)  would  be  in  reality  entitled  to  the  name  of  chemicaL 
Some  other  phrase,  {immediate  deposites,  for  example,)  might  easily 
be  chosen  to  denote  the  idea,  which  then,  in  my  opinion,  would  be 
unexceptionable. 

The  floetz  rocks,  which  constitute  by  far  the  greatest  portion  of 
the  Pentlands,  are  conglomerate,  sand-stone,  clink-stone,  clink- 
stone porphyry,  amygdaloidal  clink-stone  porphyry,  green-stone^ 
compact  felspar,  clay-stone,  clay-stone  tulF,  and  porphyry. 

The  conglomerate  rock  is  composed  of  portions  of  quartz,  grey- 
wacke,  grey-wacke  slate,  porphyry,  felspar,  flinty-slate,  common 
jasper,  horn-stone,  and  mica.  Two  varieties  of  it  occur,  a  hard 
and  a  soft.  It  lies  low  in  the  hills,  and  Mr.  Jameson  supposes  that 
it  alternates  with  grey-wacke.  The  sand-stone  covers,  and  pro- 
bably alternates  with  the  conglomerate.  Mr.  Jameson  considers  it 
as  an  immediate  deposite.  The  clink-stone  seems  to  be  over  and 
alternate  with  the  sand-stone.  It  often  contains  crystals  of  felspar, 
and  is  then  called  clink-stone  porphyry,  or  porphyry  slate.  It 
passes  intOx compact  felspar.  The  green-stone  is  an  uncommon 
rock  in  the  Pentlands ;  but  the  compact  felspar  occurs  in  great 
abundance.  It  passes  into  clay-stone,  which  is  a  very  copious  rock, 
and  often  constitutes  the  summit  of  the  ditiPerent  mountains.  The 
porphyry,  which  is  merely  clay-stone  containing  crystals  of  felspar, 
often  covers  it. 

J4.  On  conglomerated  or  hecciated  Bocks.  By  Professor  Jame- 
son. In  this  paper,  Mr.  Jameson  endeavours  to  show,  that  many 
rocks  hitherto  supposed  to  be  composed  of  fragments  of  older  rocks 
cemented  together,  are  in  fact  immediate,  or,  as  he  calls  them, 
chemical,  deposites  fr6m  a  liquid.  vThe  idea  certainly  deserves  to 
be  carefully  examined.  1  have  little  doubt  that,  to  a  certain  extent 
at  least,  his  notions  will  be  found  correct ;  but  it  is  difficult  to 
reason  on  such  a  subject  in  a  satisfactory  manner,  because  the  evi- 
dence can  only  be  derived  from  an  ocular  inspection  of  the  rocks 
in  question.  Conglomerated  rocks  occur  in  primitive,  transition, 
and  floetz  formations.  To  the  first  belong  conglomerated  gneiss, 
/conglomerated  mica-slate,  conglomerated  granite,  and  conglo- 
merated lime-stone.  All  of  these  Mr.  Jameson  considers  as  imme- 
diate depositee;    because  the  supposed  fragnaents  pass  insensibly 
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into  iht  basis  of  the  rock.  The  transition  conglomerated  rocks  are 
grey-v^acke,  sand-stone,  and  lime-stone.  He  considers  all  these 
as  immediate  deposites,  for  a  similar  reason  with  the  primitive 
cotigiomerates.  The  floetz  conglomerates  are  sand^one  conglo- 
merate^  satid-stone,  and  t|«p  tuff.  The  first  and  last  he  considers 
as  always  immediate  deposites ;  the  sand-stone  as  frequently  so. 

15.  On  Porphyry,  By  Professor  Jameson. — Werner  admits 
into  his  system  of  geognosy  five  kinds  of  porphyry;  namely,  clay- 
porphyry,  hom-stone-porphyry,  pitch-stone-porphyry,  obsidian- 
porphyry,  and  pearl-stone-porphyry;  all  of  which  are  primitive 
rocks.  The  object  of  this  paper  is  to  show,  that  there  exist  like- 
wise transition  and  floetz  porphyries.  Transition  porphyry  has  a 
basis  of  clay-stone  or  felspar.  It  contains  crystals  of  felspar,  graitis 
of  quartz,  scales  of  mica,  and  crystals  of  hornblende.  It  oocvra 
abundaritly  in  Dumfriesshire^  and  between  New  Galloway  and 
Dumfries,  where  it  alternates  with  grey-wacke,  grey^wacke-slate, 
and  transition  green-^stone.  Floetz  porphyry  has  likewise  clay-stone 
or  felspar  for  its  basis,  and  contains  crystals  of  common  felspar, 
glassy  felspar,  and  quartz.  It  occurs  in  the  islands  of  Arran,  Roa*- 
say,  and  Skye,  and  in  the  Ochils  and  Peiitland  hills. 

16.  Mineralogical  Observations  and  Speculations*  By  Professor 
Jameson. — ^These  observations  and  speculations  relate  to  three  par- 
ticulars: 1.  Stratification.  This  first  speculation  is  rather  of  a 
bold  nature,  as  Mr.  Jameson  endeavours  to  explain  in  what  manner 
the  crust  of  the  earth  was  originally  formed.  His  notion  seems  to 
be,  that  the  whole  earth  is  a  crystal,  that  the  tabular  masses  or 
istrata  arc  the  folia  of  this  crystal.  He  even  affirms,  that  these 
strata  meet  under  determinate  angles,  and  are  to  be  considered  as 
the  same  with  the  cleavage  of  common  crystals.  I  am  sorry  that 
in  this  very  uncommon  and  novel  view  of.  stratification,  I  cantiot 
agree  with  the  opinion  entertained  by  my  very  ingenious  friend. 
The  laws  of  crystallization  have  been  studied  with  sufficient  care 
and  success  to  -enable  us  to  decide,  without  hesitation,  that  the 
earth  cannot  be  a  crystal,  and  that  its  strata  are  not  the  same  with 
the  folia  of  crystals.  The  figure  of  crystals  is  owing  to  the  figure 
of  their  ultimate  particles,  and  the  particular  way  in  which  they 
unite.  Without  chemical  affinity  and  chemical  combination  we 
can  have  no  crystal.  The  different  plates  of  a  crystal  are  arranged 
by  the  same  law,  and  they  are  attached  to  each  other  by  chemical 
affinity.  But  what  chemical  affinity  can  unite  the  different  strata 
of  the  earth  with  each  other  ?  Where  is  the  chemical  affinity 
between  lime-stone,'  slate-clay,  coal,  and  sand-stone,  for  example ; 
or  between  sand-stone,  green-stone,  slate-clay,  or  basalt  ?  Yet  what 
is  more  common  that  such  alternations.  To  say  that  the  strata 
form^every  where  regular  angles  with  each  other,  as  happens  with 

'    the  plates  of  a  Crystal,  is  saying  what  has  never  been  proved  or 
even  rendered  probable.     The  last   part  of  the  speculation,  tliat 
different  strata  are  often  of  simultaneous  formation,  is,  to  a  certain 
extent  atJeast^more  probable  than  the  foitaw  ^wv  \A^v\^\\  \\\\\\V 
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that  a  more  careful  and  rigid  examination,  than  Mr.  Jameson  has 
bestowed  on  it,  would  be  necessary  in  order  to  establish  it,  or  ev^i^ 
to  render  it  probable.  2.  On  veins.  Mr.  Jameson  considers  veins  a^ 
of  two  kinds.  Some  have  been  open  rents  afterwards  filled  lip.  Some 
have  never  been  rents,  but  have  been  formed  at  the  time  the  strata 
were  deposited,  or  soon  after,  by  a  kind  of  crystallization  in  the 
rock.  These  he  calls  cotemporaneous  veins,  and  he  conceives  them 
to  be  much  more  numerous  than  has  hitherto  been  supposed.  This 
opinion,  which  is  very  ingenious,  is  ably  supported,  and  is,  I  think, 
very  likely  to  be  true.  3.  On  coal.  Coal  jias  been  hitherto  usually 
considered  as  vegetable  matter,  more  or  less  changed  in  it3  nature ; 
hut  Mr.  Jameson  believes  that  glance  coal,  and  black  coal,  are 
original  chemical  deposites,  as  little  connected  with  vegetable  re- 
mains as  the  shells  in  lime-stone  are  with  the  lime-stone.  His 
reasons  are,  that  they  occur  in  primitive  rocks,  as  gneis,  mica* 
slate,  clay**slate,  and  appear  to  be  of  cotemporaneous  formation 
with  these  rocks.  Brown  coal,  on  the  contrary,  be  considers  as  of 
vegetable  origin. 

17'.  Observations  on  the  Natural  History  of  the  Cdy  minis  Immer. 
fiy  Dr.  Arthur  Edmondstone. — This  is  a  large  bird  which  frequents 
the  Zetland  Islands  in  winter,  but  disappears  in  summer.  It  liv^s- 
on  the  water,  and  seldom  lands.  It  is  the  opinion  of  the  Zet- 
landers  that  it  cannot  fly,  and  that  it  hatches  its  eggs  under  its 
wings.  Dr.  Edmonstone  had  an  opportunity  of  refuting  the  first 
of  these  notions ;  for  one,  which  he  wounded,  after  diving,  took 
to  wing  and  flew  a  hundred  prds,  when  exhausted  by  loss  of  blood 
it  fell  and  was  taken.  It  no  doubt  migrates  to  Greenland,  or  the 
North  Cape,  during  the  breeding  season.  ^ 

18.  Contributions  to  ike  British  Fauna.  By  the  Rev.  John 
Fleiyilng,  F«R<S.E. — Dr.  Fleming  gives  a  description  of  the  following 
animals  hitherto  unknown,  or  nearly  so,  in  Great  Britain,  1.  So- 
rex  fodiens,  or  wat<?r  shrew.  2.  Pleuronectes  punctatus.  3.  Le- 
pa9  fascicularis.  4.  Hirudq  verrucosa.  5.  Echinus  miliarisJ  6«, 
Luc^rnaria  fascicularis.  7«  Caryophyllia  cyathiis.  8.  Fungia  tur«^ 
binatii.  9.  Flustra  ellisii.  Curious  information  is  given  respecting 
these  animals,  which  I  am  obliged  to  oipit  here,  as  it  is  scarcely 
susceptible  of  abridgment. 

19.  Deselection  and  Analysis  of  a  new  Species  of  Lead  Ore 
from  India.  By  Thomas  Thomson,  M.  D.  F.  R.  S.,  &c. — ^The 
specimen  examined  was  brought  by  Dr.  Heyne  from  Madras,  where 
it  is  sold  in  the  shops  as  a  medicine.  It  approaches  most  nearly  to 
galena  in  its  appearance,  though  its  characters  are  a  good  deal  dif<- 
ferent  from  those  of  that  mineral.    I  found  it  composed  of 

Lead 50'059 

Copper 32-500 

Iron 1-370 

Sulphur 11'328 

Loss 4'14i 
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The  loss  is  too  great;  but  I  was  not  supplied  with  a  sufficient 
quantity  of  the  ore  to  repeat  the  analysis.  From  my  mode  of  pro- 
ceeding, I  think  it  likely  that  the  whole,  or  nearly  the  whole,  of 
the  loss  was  sulphur.    In  that  case  the  ore  would  be  a  compound  of 

Sulphuret  of  lead 57-269 

— — copper 40*850 

■' iron   i 2-190 

100-309 

Or,  supposing  the  sulphuret  of  iron  accidentally  present,  it  is 
comix)sed  of  an  integrant  particle  of  sulphuret  of  lead  and  two 
integrant  particles  of  sulphuret  of  copper. 

20.'  Notice  concerning  the  Structure  of  the  Cells  in  the  Combs  of 
Bees  and  fVasps. ,  By  Dr.  Barclay. — It  appears,  from  this  commu* 
nication,  that  the  partitions  between  different  cells  in  the  combs  of 
bees  and  wasps  Bre  all  double  ;  or  in  other  words,  that  each  cell  ja 
a  distinct,  separate,  and  in  some  measure  an  independent  structure, 
agglutinated  only  to  the  neighbouring  cells  :  and  that  when  the 
agglutinating  substance  is  destroyed,  each  cell  may  be  entirely 
separated  from  the  rest. 
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ROYAL    SOCIETY. 

On  Thursday,  the  12th  of  January,  the  remainder  of  Mr. 
Travers's  paper  on  the  way  in  which  the  eye  accommodates  itself  to 
the  sight  of  objects  at  difl'erent  distances,  was  read.  He  considers 
the  iris  as.  muscular,  and  as  connected  with  a -kind  of  inner  iris^  or 
ring,  which  by  its  contraction  increases  the  convexity  of  the  lens. 
The  eye  he  conceives  is  only  acted  upon  by  the  stimulus  of  light.. 
Hence  he  believes  that  the  contraction  of  the  iris  is  regulated 
entirely  by  the  retina.  The  eye,  in  his  opinion,  is  fitted  naturally 
for  viewing  distant  objects.  When  near  objects  are  viewed  the  iris 
contnfcts,  in  consequience  of  which  the  inner  ring  acts  upon  the 
lens,  and  increases  its  convexity.  The  sensation  of  fatigue  he 
supposes  owing  to  the  over-action  of  the  external  muscles  of  the 
eye,  and  not  to  any  fatigue  in  the  iris  itself. 

On  Thursday,  the  19th  of  January,  a  paper  by  Dr.  Storer  was 
read,  giving  an  account  of  a  well  dug  in  Bridlington  harbour, 
Yorkshire,  within  high  water-mark.  The  bottom  pf  the  harbour  is 
a  bed  of  clay ;  through  this  they  bored  to  the  rock  below ;  a  tinned 
copper  pipe  was  then  put  into  the  circular  cavity,  and  the  whole 
properly  secured.  The  cavity  was  soon  filled  with  pure  water. 
When  the  tide  rises  to  within  about  50  inches  of  the  mouth  of  thii 

'/♦  tJje  fresh  water  begins  to  flow  over,  and  the  quantity  flowing 
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iocre^es  as  the  tide  rises,  and  the  flow  continues  till  the  tide  sinks 
more  than  50  inches  below  the  mouth  of  the  well.  During  storms, 
the  water  flows  io.waves,  similar  to  the  waves  of  the  sea.  Mr. 
Milne  accounts  for  the  flowing  of  this  singular  well  in  this  way: 
the  whole  bay,  he  conceives,  has  a  clay  bottom.  The  water  between 
the  rock  and  this  clay  can  flow  out  nowhere  except  at  the  termina- 
tion of  the  clay,  which  is  under  the  sea.  As  the  tide  rises,  tlie 
obstruction  to  this  mode  of  escape  of  the  water  will  increase. 
Hence  less  will  make  its  way  below  the  clay,  and  of  course  it  will 
,  rise  and  flow  out  at  the  top  of  the  well. 

-At  the  same  meeting  a  paper  by  Dr.  Brewster  was  read,  on  the 
effect  of  pressure  on  transparent  animal  bodies,  in  causing  them  to 
polarize  light.  His  first  experiment  was  with  a  film  of  calPs-foot 
jelly.  At  first  it  produced  no  effect  upon  light ;  but  as  it  became 
more  and  more  firm  it  depolarized  the  light,  at  first  at  die  edges,  and 
at  last  throughout.  The  same  thing  was  the  case  with  a  film  <^ 
izinglass.  When  these  films  were  subjected  to  pressure  Aqr 
depolarized  light  at  first,  atid  exhibited  those  complimentary  cdoui9 
which  are  peculiar  to  crystallized  bodies. 

LINN-EAN   SOCIETy. 

On  Tuesday,  the  l7th  of  January,  a  paper  by  the  Rev.  Patridc 
Keith,  on  the  epidermis  of  plants,  was  read.  He  gave  an  historical 
account  of  the  different  opinions  entertained  by  vegetable  physio- 
logists respecting  the  epidermis.  He  himself  considers  it  as  com- 
posed of  fibres  rather  than  cells,  an  opinion  adopted  by  some  other 
persons.  He  gave  an  account  of  the  epidermis  of  saflron,  in  whick 
he  found  a  peculiar  structure.  He  observed  pores  likewise  on  the 
veins  of  leaves,  where  hitherto  it  has  been  supposed  that  they  do 
not  exist. 

GEOLOGICAt  SOCIETY. 

In  consequence  of  the  great  distance  of  the  Editor  from  the 
place  of  meeting  of  the  Geological  Society,  it  has  not  been  in  his 
power  for  some  time  past  to  continue  the  regular  details  of  the 
mteresting  papers  read  at  their  meetings.  He  now  resumes  tiiese 
details  from  the  time  that  they  were  inteiTupted. 

March  4,  1814,  a  memoir,  entitled,  Observations  on  the  Hill  of 
Kinnoul,  by  Dr.  Macculloch,  V.  Pr.  G.  S.  was  read. 

The  hill  of  Kinnoul,  in  thevicSnity  of  the  town  of  Perth,  rises 
about  600  feet  above  the  plain  of  the  Tay,  It  is  nearly  a  mile  ia 
length,  and  exhibits  many  abrupt  faces  in  fi^  state  of  constant  ruin 
ana  depredation.  It  consists  principally  of  floetz  trap,  sotpetiraes 
in  the  state  of  black  basalt,  sometimes  of  a  brownish  red  colour, 
but  retaining  the  other  characters  of  basalt ;  sometimes  rendered 
porphyritic  by  the  presence  of  numerous  minute  crystals  of  opake 
felspar ;  sometimes  porphyritic  and  amygdaloidal ;  and  sometimes 
simply  amygdaloidal,  with  a  base  of  basalt,  often  passing  ^jnto 
wadce.  The  concretions  of  the  amygdaloid  are  green  e;irth  or 
chlorite  in  small  grains^' and  varying  in  structure  from  compact  to 
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completely  scaly;  calcareous  spar,  either  Bingle  or  mixed,  with 
quartz  or  agate ;  quartz  either  common  or  amethystiue ;  and  agate 
and  coloured  and  zoned  clialoedony  :  sometimes  the  agate  ia  partly 
stalactitical  and  partly  zoned  from  green  heliotrope  without  the  red 
spots  by  which  it  is  usually  marked  which  also  occurs  in  veins. 

On  the  top  of  the  great  mass  of  trap  is  a  bed  of  cooglomerate^ 
consisting  of  trap  pebbles  imbedded  in  a  cement  of  the  sahie  nature, 
Tlie  most  remarkable  circumstance,  however,  in  the  hill  of  Kin- 
noul,  is  the  variety  of  interesting  junctions  which  it  presents  of  the 
trap  with  grey-wacke-slate.  These  two  rocks  are  intermixed  and 
involved  with  the  other  in  various  ways,  and  the  slate  adjacent  to 
the  planes  of  contact  is  inflated  and  spongy,  exhibiting  a  structure 
very  analogous  to  that  of  the  burnt  micaceous  schistus  which  ii 
sometimes  found  in  the  walls  of  the  vitrified  forts,  except  that  in 
the  former  the  cavities  are  filled  with  calcareous  spar. 
-  The  peculiarities  in  the  structure  of  some  of  the  agates,  and  in 
the  trap  and  grey-wacke  at  the  places  of  their  junction,  are  in  the 
opinion  of  the  i^uthor  of  this  paper,  not  to  be  accounted  for  by  the 
exclusive  agency  either  of  fusion  or  of  coifiolidation  from  aqueou* 
solution. 

A  letter  from  Mr.  Henry  Sports,  of  Salisbury,  on  the  formation 
of  flint  was  also  read.  Certain  of  the  flint  nodules  exhibit'unquesr 
tionable  marks  of  animal  organization  ;  and  from  this  fact  Mr.  S. 
supposes  that  all  flint  has  originated  from  sponges,  alcyonia,  and  the 
spongeous  zoophites,  converted  by  «ome  unknown  process  into 
silicious  earth. 

On  the  IBth  of  March  and  1st  of  April,  a  paper  by  Nat.  Wynch, 
Esq.  on  the  geology  of  part  of  Northumberland  and  Durham  was 
partly  read. 

Mr.  W.  begins  his  paper  with  a  description  of  the  magnesiaa 
lime-stone  which  makes  its  first  appearance  at  Cullercoates,  in 
Northumberland,  and  stretches  in  a  S.  W,  direction  between  the 
rivers  Tyne  and  Tees.  At  Whitley  quarry,  near  Cullercoates,  this 
formation  may  be  seen  resting  on  the  coal  strata ;  and  in  other  parte 
the  workings  of  adjacent  collieries  have  been  actually  driven  to  a 
short  distance  under  the  lime-stone,  although  no  sinkings  begun  in 
t^ie  lime-stone  have  ever  been  carried  down  as  far  as  the  coal.  It  is 
not,  therefore,  ascertained  that  the  coal  is  of  equal  extent  with  the 
limestone ;  but  unfortunately  it  is  too  well  known  that  the  coal  has 
constantly  proved  to  be  excessively  deteriorated  where  covered  by 
the  magnesian  lime-stone.  This  formation  is  composed  of  strata  of 
lime-stone  of  various  qualities  and  appearance,  such  as  white,  brown, 
and  fetid,  very  ferruginous,  oolitic,  &c.  alternating  with  diale,  and 
traversed  by  thin  strings  of  galena.  In  the  beds  of  the  Tees  occurs 
a  red  sand-stone,  the  geological  relations  of  which  are  but  little 
known.  Sinkings  have  been  made  in  it  in  different  places  to  the 
depth  of  from  7^  to  80  fathoms  in  search  of  coal,  but  wholly 
Tvjthout  success. 
The  coal  formatic^  rests  upon  tbe  lead-miofi  measures,  and  is  la 
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part  covered  by  the  magnesian  Jime-stone.  .It  is  in  the  forip  of  a 
trough^  the  extreme  length  of  which  from  N.  to  S.  is  58  tniles;  and 
its  breadth  from  tlie  sea-coast  westwards  is  about  24  miles.  The 
general  inclination  of  the  coal  strata  is  one  yard  in  20,  but  subject 
to  considerable  local  irregularities.  The  earthy  beds  which  separate 
the  coal  seams  from  each  other  are  potter*s  clay,  slaty-clay  in 
various  states  of  induration^  and  sand-stone  both  massive  and  slaty. 
Of  the.latter  beds  some  are  quarried  for  ilag-stone )  and  one,  a  buff- 
coloured  fine-grained  sand-stone,  called  the  grind-stone  sill,  fur- 
nishes the  celebrated  Newcastle  grind-stones.  Thin  beds  and 
nodules  of  clay-iron-stone,  the  latter  containing  impressions  of 
ferns  and  bivalve  shells,  occur  in  the  shale  or  slaty-clay.  A  few 
dykes  of  basalt  or  green-stone  intersect  the  coal  formations.  The 
best  known  is  called  Walker's  Dyke.  It  is  composed  in  Walker 
Colliery  of  two  solid  and  parallel  walls  of  green-stone  of  the  thick- 
ness of  three  yards  and  six  yards,  with  an  interval  of  about  1 1  feet, 
composed  of  fragments  of  green-stone  and  sand-stone  imbedded  in 
blue  slate.  The  dyke  is  perfectly  vertical,  and  divides,  but  does 
not  dislocate  or  heave. the  strata  which  it  traverses.  The  coal  on 
each  side  of  it,  to  a  distance  of  three  to  six  yards,  is  converted  into 
a  bard  cellular  cinder,  the  cells  of  which  are  often  occupied  by 
calcareous  spar  and  sulphur. 

fissures  or  slips  are  of  frequent  occurrence  in  this  as  in  every 
other  coal-field,  and  occasion  much  trouble  and  expense  to  the 
miner.  Numerous  mineral  springs,  containing  more  or  less  of 
common  salt,  occur  in  the  whole  of  the  coal-field. 

April  15. — A  communication  from  S.  Solly,  Esq.  on  the  newer 
formations,  particularly  that  of  floetz  trap,  was  read. 

From  the  remarkable  differences,  notwithstanding  their  general 
resemblance,  which  prevail  amongst  the  floetz  trap,  and  other  recent 
floetz  rocks  of  the  same  species  in  different  countries,  Mr.  Solly  is 
induced  to  suppose  that  these  are  not  parts  of  an  universal  formation, 
as  is  held  by  Werner  and  his  pupils,  but  that  they  originate  from 
local  deposites.  These  local  deposites  are  considered  by  the  author  of 
the  paper  as  owing  their  peculiar  structure  and  other  characters 
partly  to  the  influence  of  heat  derived  from  the  electric  fluid,  and 
partly  to  the  action  of  crystalline  polarity  operating  within  them, 
while  they  were  apparently  in  a  quiescent  state. » 

A  paper  by  Dr.  Berger  on  the  geology  of  the  North  of  Ireland 
was  begun. 

May  6. — Tlic  reading  of  Dr.  Berger's  paper  on  the  geology  of 
the  North  of  Ireland  was  continued. 

A  paper  entitled  A  Description  of  the  Tunnel  of  Tavistock  Canal 
tlirough  Morwel  Down,  in  the  County  of  Devon,  by  John  Taylor, 
Esq.  M.G.S.  was  read. 

Morwel  Down  is  a  hill  near  Tavistock,  and  to  the  west  of  that 

;Iacc,  which  separates  the  valley  of  Tamar  from  that  of  the  Tavy, 
'he  height  of  this  hill  is  about  700  feet  above  the  tide-wa^  in  the 
river  Tamar.  It  is  composed  of  scl.Ist  (\a  l\\e  AveAecX  ol^^  ^o^^^^^l 
Vol.  V.  N""  II.  K 
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Itjllas),  and  in  the  immediate  vicinity  of  the  mines  which  have 
recently  l>cen  opened  in  that  part  of  the  county. 

In  ]  hO.'i  an  Act  of  Parliament  was  obtained  for  cuttixig  a  cmnal 
from  the  town  of  Tavistock  to  Morwelham,  a  quay  on  the  river 
7  arnar.  An  essential  part  of  this  plan  was  a  tunnel  through  hard 
rock,  about  a  mile  and  three  quarters  in  length ;  passing  through 
Morwcl  Down  at  an  average  depth,  from  the  sur&ce  of  about  400 
fccty  and  in  a  direction  calculated  to  cut  through  all  the  £.  and  W. 
or  nictallifcrous  veins  tliat  might  traverse  the  bill.  Of  this  important 
uiirlcrtakiiig  somewhat  less  than  one-fourth  remains  to  be  per- 
formed ;  but  the  portion  already  executed  has  disclosed  seveial 
important  geological  facts^  which  are  detailed  in  this  paper,  and  in 
the  section  and  specimens  by  which  it  is  accompanied. 

Six  l)cds  or  dykes  have  been  cut  through,  the  thickness  of  which 
varies  from  six  to  26  fathoms.  Their  direction  is  inclined  to  that  of 
the  nictuUiferous  veins,  and  they  dip  pretty  uniformly  to  the  North  ; 
they  arc  composed  of  clay-porphyry,  of  another  variety  of  por- 
phyry, of  quartz,  and  of  quartz  mixed  with  chlorite. 

Several  metallic  veins,  some  of  them  already  productive,  and 
aflbrding  copper,  and  in  a  few  Instances  tin,  have  fusf  been  disco- 
vered ;  they  traverse  all  the  strata,  and  exhibit  a  remarkable 
diUcrcncc  in  their  dip  or  under-lay  on  the  two  sides  of  the  hill, 
those  on  the  north  side  dipping  to  the  north,  and  those  on  the  sooth 
side  (lipping  to  the  south. 

May  iIO. — A  communication  from  Lord  Webb  Seymour  was 
read. 

This  paper  is  accompanied  with  explanatory  drawings,  and 
descril)cs  an  instrument  of  his  Lordship's  invention  called  a  clino- 
inctiT,  for  the  purpose  of  determining  the  position  of  the  planes  of 
stnititication.  The  instrument  itself  had  been  previously  presented 
to  the  Society, 

A  |>npcr,  accompanied, with  specimens,  containing  mineralogical 
rcMnarkn  on  part  of  the  settlements  of  the  Hudson's  Bay  Company, 
roinpilod  from  the  reports  of  several  observers,  by  the  £arl  of 
Slkiik,  was  read. 

\\c\\\  Air.  Aulds  it  appears  that  the  bed  of  Nelson  river,  seven 
nulos  below  Haraborough  Head,  and  notfar,from  its  mouUi,  presents 
*,'.  cral  rapids,  which  are  formed  by  flat  strata  of  lime-stone,  and  in 
,Mu^  instance  by  whm-stone  (probably  one  of  the  trap  rocks  by 
,,lu.-h  stratified  lime-stone  is  so  often  accompanied).  The  efiectof 
tho  ice  floods  IB  this  river  is  very  remarkable.  The  water  charged 
wjti  pieces  of  ice  appears  to  be  capable  of  detaching  large  bleaks 
oi  iii?e-stone  and  conveying  them  to  a  considerabll  distance.  A 
te  :  i^  oV.:il^  ^L^-'^,-/  ^  -?le  season,  is  deseribed  ^ 


.. ,  ^„„  ^^U4  ^^^.^  gjjQ  ^  thickness. 

extends  tlu-ough  aU  the  country  west  of  Lake  Wiropie,  w  far  as  the 
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rocky  mountains.  On^  the  verge  of  these  mountains  coal  has  been 
observed ;  but  the  interior  part  of  the  ridge  is  described  as  composed 
of  very  terd  rock,  the  stratification  of  which  is  nearly  vertical. 

A  notice,  accompanied  by  a  very  fine  specimen  of  sulphate  of 
strontian,  by  G.  Cumberland,  Esq.  was  read. 

This  specimen,  with  several  smaller  ones,  was  found  in  digging 
a  vault  in  a  burial-ground  in  Portland-street,  Bristol.  It  is  a  nodule 
of  considerable  magnitude,  pretty  compact  externally,  and  loosely 
filled  up  with  crystals  of  larger  size  and  more  perfect  figure  than  is 
usual  in  English  specimens. 

June  3. — A  letter  from  Edward  Smith,  Esq.  on  the  stream  works 
8t  Pentowan,  addressed  to  Dr.  Wollaston,  was  read. 

From  the  summit  of  Hensbarrow  Hill  to  the  sea-coast  is  about 
•even  miles.  A  small  river  takes  its  principal  rise  in  the  above- 
mentioned  hill,  and  after  a  rapid  course,  in  n!iany  parts  interrupted 
by  cascades,  &lls  into  the  sea  near  St.  Austle.  On  hasty  rains  the 
rise  of  this  stream  is  sudden,  and  often  dangerous,  but  in  dry 
seasons  it  is  an  inconsiderable  rivulet.  In  the  valley  through  which 
it  flows  are  two  stream-works,  the  upper  and  the  lower. 

The  upper  has  been  opened  to  the  depth  of  40  feet,  and  consists 
0f  six  strata,  or  more  properly  alluvial  beds.  Tlie  uppermost,  three 
feet  thick,  is  the  surface  soil,  with  trees  growing  on  it :  the  second 
is  mud  mixed  with  gravel,  about  20  feet  thick  :  the  third  is  three 
feet  thick,  and  consists  of  fragments  of  spar  and  killas  ;  the  fourth^ 
five  feet  thick,  consists  of  gravel  and  decomposed  granite^  the 
same  as  occurs  at  Hensbarrow  Hill ;  the  fifth  bed,  five  feet  thick,  is 
gravely  covering  large  trunks  and  branches  of  oak  :  the  sixth  bed, 
five  feet  thick,  is  coarser  gravel,  intefmixed  with  which  are  rounded 
]»eces  of  tin-stone.  This  bed  rests  not  on  the  rock,  but  on  a  kind 
of  clay :  it  is,  therefore,  possible  that  there  ma^jr  be  below  other 
alluvial  beds  which  have  not  as  yet  been  examined. 

The  lower  stream-work  is  about  three  quarters  of  a  mile  below 
the  upper ;  and,  like  the  latter,  consists  of  a  bed  of  tin-stone,  five 
feet  thick,  in  small  rolled  pieces,  mixed  with  other  fragments,  and 
covered  by  about  54  feet  of  alluvial  matter  in  several  beds.  Some 
cf  these  are  mere  gravel ;  others  are  largely  mixed  with  trees  and 
c»tfaer  vegetable  matter,  among  which  have  been  found  the  horns  of 
an  animal  of  the  stag  kind ;  some  large  bones,  supposed  by  Mr. 
Smith  to  be  those  of  hippopotamus,  and  parts  of  two  human  skulls. 
There  are  also  two  beds  of  blue  mud,  containing  marine  shells. 

A  paper  by  Dr.  Macculloch,  being  a  supplement  to  a  former 
communication  of  his  on  quartz  rock,  was  read. 

The  object  of  the  author  in  this  paper  is  to  confirm,  by  additional 
examples,  his  former  position,  that  quartz  rock  is  essentially  com- 
posed of  fragments  and  rolled  pieces,  and  that  it  alternates  with 
mica'slate  and  other  rocks,  which  have  hitherto  been  consid^ed  as 
a  primitive. 

Jiaie  17. — ^The  reading  of  Mr.  Wynch's  paper  on  the  mineralogy 
0f  Northumberland  and  Durham  was  concluded. 

K    2 


148  Proceedings  of  Philosophical  Societies.  [Feb. 

Below  the  coal  meamres^  described  in  the  former  part  of  this 
paper,  occur  the  leadline  measures ^  which  consist  for  the  most 
part  of  lime-stone,  sand-stone,  and  whin.  The  whin  is  a  true  trap 
rock,  composed  of  felspar  and  hornblende,  and  is  found  in  three 
different  situatiQns ;  first  as  dykes,  or  nearly  vertical  beds  intersect* 
ing  the  regular  strata;  secondly,  inclosed  between  the  regular  strata, 
and  considered  in  general  as  one  of  them,  although  its  thickness 
varies  much  more  than  that  of  the  other  strata,  the  great  whin  sill 
being  iu  some  places  only  six  fathoms  thick,  and  in  others  amounting 
to  20,  and  even  30  fathoms.  Like  the  toad-stone  of  Derbyshire,  it 
is  not  penetrated  by  any  of  the  metallic  veins  that  abound  in  the 
adjacent  lime-stone.  The  third  situation  in  which  the  whin  occurs 
IS  in  overlying  masses  with  the  external  appearance  of  common 
coarse-grained  basalt,  and  often  shooting  into  regular  columns  of 
considerable  magnitude. 

The  principal  repository  of  lead  is  called  the  Ghreat  Lime-stone, 
about  ten  or  eleven  fathoms  in  thickness,  and  divided  by  indurated 
clay  into  three  distinct  strata.  It  is  of  a  brownish  or  dark  bluish- 
grey  colour,  and  abounds  in  encrinites  and  bivalve  shells.  From  an 
analysis  oi  it  by  Sir  H.  Davy,  it  appears  to  be  nearly  pure  Cb.'honate 
of  lime,  containing  neither  magnesia  nor  alumina,  and  only  about 
one  per  cent,  of  oxide  of  iron. 

The  scar  lime-slone  resembles  the  former  in  external  characters, 
and  tiie  fossils  which  it  contains;  and  is  also  divided  into  three  strata, 
the  aggregate  thickness  of  which  is  about  five  fatlioms. 

l^he  wehte  shell  lime^stone  is  a  thi(k  bed,  scarcely  amounting  to 
two  feet,  and  is  characterized  by  its  containing  bivalves,  l^ke  oyster 
shells,  four  or  five  inches  in  diameter. 

The  next  bed,  called  the  Tyne  Bottom  Lime-stone,  is  an  en- 
crinal  lime-stone  divided  into  three  strata,  of  the  aggregate  thickness 
of  about  21  fathoms.  It  forms  the  bottom  of  the  Alstoa  Moor 
minhig-field,  but  is  nearly  the  uppermost  bed  at  Dufton. 

Below  this  are  five  other  beds  of  mineral  lime-stone,  resembling 
the  preceding. 

Between  the  beds  of  lime-stone  occur  numerous  beds  of  sand- 
stone, vaiying  in  structure  from  completely  slaty  to  solid  amor- 
phous rock  fit  for  mill-stones.  Of  these  the  brown  ferruginous 
beds  called  hazles  ai'e  found  to  be  much  more  productive  of  lead 
than  the  others. 

The  common  lead  ore  of  this  district  is  galena,  holding  silver  in 
various  pro]X)rtions,  from  two  ounces  in  the  fother  (21  cwt.)  to  42 
ounces.     The  general  average,  however,  is  about  12  ounces. 

The  lead  measures  rest  upon  the  red  sand-stone,  and  their  total 
thickness  is  supposed  to  be  about  457  fathoms.  The  metallic  con- 
tents of  the  veins,  besides  several  varieties  of  galena,  are  carbonate 
of  lead,  both  crystallized,  massive,  and  earthy,  phosphate  of  lead, 
copper  pyrites,  azure  copper  ore,  malachite,  iron  pyrites,  sparry 
iron  ore,  blende,  calamine,  and  siliciferous  oxide  of  zintf.  The 
vein-stones  are  quanz,  several  varieties  of  calcareous  spar,  coral-* 
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loidal  arragonite  (flos  fern),  pearl  spar,  crystallized  and  sandy  fluor^ 
witherite,  and  heavy  spar. 

.  Ttie  N.  W.  of  Northamberland  is  occupied  chiefly  by  the  Cheviot 
Hills,  which  consist  of  various  porphyritic  and  aniygdaloidal  rocks, 
accompanied  on  the  side  adjacent  to  the  basset  of  the  lead-mine 
measures  by  red  sand-stone  and  grey-wacke-slate. 

A  communication  from  W.  H.  Pepys,  Esq.  Treas.  G.  S.  was 
read. 

•  This  paper  contains  experiments  to  ascertain  the  composition  of 
the  sand  tubes  found  at  Drigg,  from  which  it  appears  that  the 
vitrified  sand  of  which  they  are  composed  consists  of  1)3  silex^  4*5 
alumina  and  oxide  of  iron,  1  lime,  0*2  alkali. 

Nov.  4. — A  paper  by  Dr.  Berger,  on  the  whin  dykes  of  the  North 
of  Ireland,  was  read. 

The  dykes  of  the  district  here  mentioned  are  found  at  all  the 
elevations  from  the  level  of  the  sea  to  the  summit  of  Arragh,  the 
highest  mountain  of  Donnegal,  being  a  range  of  2220  feet.  Where 
one  occurs  others  are  generally  to  be  found  in  the  immediate 
vicinity,  and  .all  of  them  running  in  parallel,  or  nearly  parallel, 
directions  to  each  other.  This  parallelism  moreover  obtains  not 
only  in  adjacent  dykes,  but  in  almost  all  of  this  district,  their 
general  direction  being  N.  W.  and  S.  E.,  or  perpendicular  to  that 
of  the  strata  and  the  metallic  veins,  both  of  which  are  intersected 
by  them. 

ITie  width  of  dykes  varies  considerably,  from  a  few  inches  to 
several  hundred  feet ;  and  upon  the  whole  it  appears  that  those 
which  intersect  primitive  strata  are  narrower  than  those  which, 
intersect  secondary  strata.  The  substances  which  compose  dykes 
being  for  the  most  part  in  a  state  of  greater  induration  than  the 
beds  which  they  traverse,  they  may  be  perceived  protruding  above 
the  general  surface,  either  in  the  shape  of  vertical  walls,  in  some 
instances  40  feet  high,  or  oi  a  mound  composed  of  loose  stones. 
The  depth  to  which  the  dykes  descend  is  wholly  unknown ;  nor  do 
they  appear  to  become  narrower  in  proooriion  as  they  descend. 

The  usual  materials  of  dykes  are  frap  and  green-stone,  with 
lydian^stone,  flinty-slate,  grey-stone,  and  wacke.  Ferruginous  - 
sand-stone  also  occurs,  but  more  rarely.  The  structure  of  a  dyke 
presents  columnar,  or  ovoid,  or  nearly  rectangular  concretions, 
laterally  aggregated,  and  with  their  axis  perpendicular  to  the  walls ; 
and  the  more  compact  the  trap  is  the  more  apt  it  is  to  assume  the 
columnar  form. 

Nov-.'  18. — ^The  Secretary  reported  that  a  communication  had 
been  received  from  Wm.  Phillips,  Esq.  M.G.S.  on  the  granite  of 
CornwalK 

A  notice  of  some  fossils  found  in  the  neighbourhood  of  Cam- 
bridge, by  the  Rev.  1.  Hailstone,  Woodwardian  Professor,  M.G.S. 
was  read. 
'  The  chalk  hilU  of  Cambridgeshire^  where  they  terminate  in  the 
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north,  appear  to  rest  on  a  bed  of  calcareous  blue  clay,  provincially 
called  gait.  This  bed,  covered  in  some  places  with  gravel,  forms 
the  extensive  flat  which  connects  the  upper  parta  of  the  country 
with  the  fens. 

The  thickness  of  the  gait  bed,  judging  from  the  depth  of  the 
wells  which  have  been  sunk  in  it,  is  probably  not  less  than  200  feet^ 
and  it  is  considered  by  the  ProfessOT  as  the  lowest  bed  of  the  chalk 
formation.  Above  this  bed  lie  several  strata  of  a  chalky  stone, 
called  chinch,  which  is  an  argillaceous  lime-stone  In  great  request, 
and  of  which  large  quantities  are  dug  and  burnt  at  Cherry  Hintoo, 
and  other  places  in  the  county.  The  clunch  contains  no  flint,  but 
abounds  in  the  common  radiated  pyrites.  On  some  of  the  highest 
of  the  hills  near  Cambridge  is  found  a  deposite  of  gravel  and  loose 
stones  in  horizontal  layers,  which  differs  in  so  many  respects  from 
the  gravel  of  the  subjacent  flat  country  that  it  miist  probably  be 
considered  as  the  deposite  of  another  epoch.  It  consists  principally 
of  pale  blue  flint,  enclosing  numerous  traces  of  ascidia,  but  also 
contains  fragments  belonging  to  the  oolite  formation  of  the  neigh- 
bouring counties  of  Northampton^  Rutland^  and  Lincolnshire,  with 
occasional  fragments  of  basaltic  rocks. 

The  characteristic  fossil  of  the  clay  or  gait  bed  is  that  variety  of 
belemnitc  described  by  Lister  under  the  name  of  lapis  lyncuxius. 
There  have  also  been  found  an  obscure  organic  remain,  considered 
by  the  Professor  as  a  medusa  or  beroe ;  also  a  beautiful  ammonite, 
a  pentacrinite,  ai)d  several  species  of  bivalve  shells.  The  mutilated 
remains  of  a  species  of  flsh  have  also  been  founds  and  charred  wood 
is  not  uncommon  among  the  animal  remains. 

Among  the  rarer  fossils  of  the  Cambridgeshire  chalk,  are  fruit 
cones  and  linear  leaves  from  Cherry  Hinton. 

The  results  of  an  analysis  by  Mr.  Holme  of  three  varieties  of 
Cherry  Hinton  lime-stone  are  subjoined,  from  which  it  appears  that 
the  stone  consists  for  the  most  part  of  carbonate  of  lime,  but  also 
contains  from  about  four  to  nine  per  cent,  of  alumina,  and  a  portion 
of  silex  not  amounting  to  two  per  cent. 

Two  letters  addressed  to  the  Secretary  from  the  Rev.  Richard 
Hannah,  jun.  Chaplain  to  the  troops  at  Plymouth,  were  read. 

Some  geologists  having  doubted  or  denied  the  existence  of 
organic  remains  in  the  lime-stone  of  Plymouth,  the  object  of  Mr. 
Hannah's  letters  is  to  state  that  both  madrepores  and  shells  have 
recently  been  found  by  him  in  the  quarries  of  Stonehouse  Hill,  and. 
at  the- Dock-yard  ;  a  fact  entirely  corroborated  by  the  specimens 
which  Mr.  H.  has  al^o  transmitted  for  the  cabinet  of  the  Society. 

Some  observations  on  the  interruptions  or  faults  to  which  mineral 
veins  are  liable,  contained  in  a  letter  addressed  by  Mr,  L  Sadler  to 
Ant.  Carlisle,  Esq.  M.G.S.  were  read. 

The  cases  solved  in  this  paper  are  illustrated  by  diagrams,  rwhich 
renders  it  impossible  to  give  an  abridgment  of  them. 

Dec.  2,-r-A  letter  from  L.  Horner,  Esq.  to  the  Secretary  was 
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read,  describing  certain  specunens  presented  by  him  to  the  Society. 
Tbc^y  consist  of  two  series :  one  exhibiting  the  junction  of  sand- 
stone and  of  trap  at  the  Kinnoul,  near  Perth  ;  the  other  exhibiting 
a  similar  junction  occurring  in  Salisbury  Craig,  near  Edinburgh. 

A  paper  by  J.  Maccolloch,  M.D.  V.  Pr.G.S.  entitled  Ol)serva- 
tions  on  the  Mountain  Cruachan^  was  read. 

Cruachan,  the  highest  of  a  cluster  of  mountains  resembling  each 
other  in  external  form  and  geological  composition^  is  situated  in  the 
east  bank  of  the  river  Awe,  between  Loch  Awe  and  Loch  Etive. 
Instead  of  the  rugged  forms  and  rough  faces  that  characterize  the 
hills  of  mica-slate,  situated  to  the  south  of  this  district,  and  forming 
the  basins  of  Loch  Lomond,  Loch  Lang,  and  Loch  Fyne,  it  pre- 
sents a  more  uniform  flowing  outline,  a  more  complete  covering  of 
herbage,  and  a  less  serrated  summit,  which  at  the  same  time  is 
strewed  with  heaps  of  fragments.  On  a  near  approach  the  rolled 
atones  which  abound  in  the  beds  of  the  torrents  appear  to  be  almost 
entirely  composed  of  granite  and  porphyry ;  but  the  rock  which 
appears  in  situ  forming  the  lower  part  of  the  mountain  in  schist. 
This  schist  sometimes  assumes  the  appearance  of  a  compact  mica* 
slate,"  but  generally  of  clay-slate,  the  colour  of  which  varies,  from 
dark  lead-grey  to  pale  greenish-grey.  Innumerable  veins  of  granite 
apd  of  syenitic  granite  of  various  sizes  traverse  the  schist  in  all 
directions ;  son^etiipes  ps^ing  clean  through  it,  sometimes  inter- 
n^ingled  with  it,  or  involving  fragments  of  It.  The  schist  is  often 
excessively  curved  and  contorted  ;  and  at  the  points  of  junction 
ivith  the  granite  is  either  indurated  and  converted  into  lydian-stone, 
or  appears  insensibly  melting,  as  it  were,  into  the  granite,  and 
assuming  the  character  of  hornblende-slate. 

The  schist  does  not  appear  to  reach  above  one-third  of  the  entire 
height  of  the  mountain  ;  but  nearly  half  of  the  remaining  ascent  is 
thickly  strewed  with  loose  rocky  masses,  and  it  i$  not  till  these  have 
been  surmounted  that  the  crags  and  precipitous  faces  of  granite 
begin  to  show  themselves.  This  granite  nearly  resembles  that  of 
Camgorum,  being  compased  of  reddish  felspar  and  white  quartz  in 
nearly  equal  proportions,  with  a  small  intermixture  of  mica  ;  that 
which  composes  the  summit  strongly  affects  the  magnetic  needle* 

Veins  of  compact  felspar-porphyry  make  their  appearance  in  great 
abundance  in  th|s  granite :  this  breadth  varies  from  three  or  four 
feet  up  to  40  or  50,  or  more ;  they  are  nearly  vertical,  but  run 
horizontally  in  all  directions.  They  traverse  not  merely  the  granite, 
but  the  schist  likewise,  and  even  the  granite  veins  of  the  schist, 
differing  remarkably,  however,  from  these  last  in  occasioning  no 
disturbance  in  the  strata  through  which  they  pass,  qor  interp»i:{i:ing 
in  the  least  degree  either  with  ^^^  granite  or  with  the  schist. 

Besides  the  veins  of  granite  and  of  porphyry,  are  veiqs  of  a  grey 
^p  rock,  and  others  of  a  perfectly  characterized  basalt. 

Similar  appearances  to  these  now  described  occur  in  the  adjacent 
districu  of  Midlprn,  of  ArgyU^  and  of  Glenco. 
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WERNERIAN   SOCIETY. 

At  the  meeting  of  tbis  Society  on  the  3(1  of  December,  there 
was  read  a  communication  from  Captain  Brown,  of  the  Forfar- 
shire Militia,  describing  five  new  species  of  shells,  observed  by  him 
in  Ireland.  The  description  was  accompanied  by  excellent  draw- 
ings. A  mineralogical  communication  from  Mr.  Giesecke  was 
read,  in  which  he  described  several  new  and  rare  minerals  observed 
by  him  in  West  Greenland. 

At  the  meeting  of  the  l/th  of  December,  the  Secretary  read  a 
letter  from  Mr.  Scott,  at  Ormiston,  addressed  to  Lauder  Dick, 
Esq. ;  containing  a  description  of  the  junction  of  the  transition 
and  iloetz  rocks  near  .ledburgh,  and  mentioning  the  occurrence  of 
granite  in  Rojtburghshire. — Professor  Janieson  read  the  first  part  of 
u  paper  describing  the  mineralogy  of  the  south  district  of  Scotland, 
including  a  particular  account  of  the  rocks  which  occur  in  the 
jneighbourhood  of  Dunbar,  in  East  Lothian*  The  coast  of  Dunbar 
exhibits  an  alternation  of  the  old  red  sand-stone  with  rocks  of  the 
trap  formation ;  and  interesting  illustrations  of  the  supposed  cher 
mical  nature  of  sand-stone,  and  of  the  contemporaneous  formation 
of  masses  of  lime-stone  in  sand-stone,  and  of  trap  in  sand-stone. 
At  the  same  meeting,  the  first  part  of  a  memoir  on  the  nature  of 
the  polar  ice,  by  Mr.  Scoresby,  was  read. — Specimens  of  sand- 
stone, brought  from  Berskiming,  in  Ayrshire,  by  Mr.  Miller,  were 
exhibited.  When  cut  into  long  thin  bars  they  possess  considerable 
flexibility,  which  is  a  good  deal  increased  when  the  stone  is  wetted. 


Article  XIV. 

SCIENTIFIC  intelligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

I.  Phosphuret  of  Ammonia^ 

M.  VooEi.  has  lately  made  a  curious  experiment  in  Paris.  He 
put  n  piece  of  phosphorus  intoammoniacal  gas,  and  then  exposed 
tlu'  phosphorus  to  the  solar  rays.  A  black  matter  was  formed, 
which  was  conceived  to  be  a  combination  of  phosphorus  and  am-; 
monia. 

II.  New  Expedition  into  Africa. 

We  understand  that  the  British  Government  are  at  present  pro- 
jecting a  new  expedition  to  explore  the  interior  of  Africa.  They 
are  to  employ  in  this  expedition  the  black  regiment  which  has  been 
formed  on  the  west  coast  of  Africa ;  and  which,  being  inured  to 
the  climate,  will  constitute  a  better  and  more  efficient  guard  to  the 
travellers,  than  the  same  number  of  British  troops.  It  is  at  present 
^ost  probable  opinion,  that  the  Niger,  after  running  east  for  a 
Table  way,  takes  a  southerly,  and  at  last  a  westerly  direction^ 
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and  runs  into  the  Atlantic  on  the  coast  of  Guinea.  It  will  be  very 
singular  if  this  opinion  be  confirmed.  It  would  be  of  great  im- 
portance if  the  travellers  would  carry  with  them  a  set  of  portable 
barometers,  in  order  to  determine  the  elevation  of  the  country 
through  which  they  pass.  If  we  knew  the  elevation  of  the  hanks 
of  the  Niger,  it  would  be  easy  to  determine  whether  the  opinion  of 
the  ancients,  that  it  is  a  branch  of  the  Nile,  be  possible  or  not. 
Nothing  in  Mungo  Parke's  travels  would  lead  us  to  suppose  that 
the  elevation  of  the  banks  of  this  river  is  great.  In  that  case  it 
must  either  flow  into  an  inland  sea,  or  discharge  itself  into  the 
Atlantic. 

III.  Communication  between  the  Blind  and  the  Deaf  and  Dumb. 

Dr.  Guilli^,  Director  of  the  Royal  Institution  for  the  Blind,  at 
Paris,  by  a  method  of  his  own  invention,  has  been  enabled  to 
establish  an  immediate  and  perfect  mode  of  intercourse  between 
blind  and  deaf  and  dumb  persons.  These  two  species  of  unfor- 
tunate individuals,  between  whom  nature  appeared  to  have  placed 
insuperable  barriers,  may,  thanks  to  the  ingenious  author  of  this 
invaluable  discovery,  henceforward  draw  near  and  perfectly  under- 
stand each  other. 

The  first  trial  of  this  ingenious  practice  was  made  at  a  numerous 
an4  public  meeting,  held  at  Paris,  the  26th  of  last  August.  A 
sentence  was  dictated  to  one  of  the  deaf  and  dumh,  named  Masuen, 
a  pupil  of  the  Abbe  Sicard,  and  by  him  communicated  to  one  of 
the  blind,  who  immediately  repeated  it  in  a  loud  voice;  and  he  in 
his  turn  communicated  to  the  deaf  and  dumb  the  sentence  asked 
by  the  public,  who  instantly  wrote  it  on  a  tablet. 

We  are  assured  that  Dr.  Guillie  intends  coming  to  London  in 
the  winter,  to  make  an  experiment  of  his  practice  before  the  Royal 
Society. 

rV.  Swinesione  at  Building  Hillj  Durham, 

I  am  informed,  by  Mr.  Sowerby,  that  some  of  the  Building 
Hill  stone  retains  its  foetid  odour  for  years  when  scraped,  while 
othv  specimens  lose  it  very  soon.  This  shows  us  that  I  was  not 
mistaken  when  I  called  it  Svvinestone,  on  the  spot.  But  the  reason 
why  some  specimens  soon  lose  their  odour  remains  still  to  be  given. 

V.  On  the  Solar  Spectrum. 

(To  Dr.  Thomson.) 
SIR, 

-  Since  my  last  communication  it  has  occurred  to  me,  that  if  Dr. 
Herschel's  position  respecting  the  heating  rays  attendant  on  the 
prismatic  spectrum  stands  in  need  of  any  confirmation ^  the  well- 
conducted  experiments  of  Mr.  Leslie  on  radiant  caloric  substan- 
tiate them  in  a  most  remarkable  manner.  Mr.  L.  distinctly  af&rmsi 
that  he  found  the  greatest  intensity,  or,  as  t  should  call  it,  the 
Jbcus  of  heaty  by  his  reflectors,  half  an  inch  within,  or  nearer  f 
the  niurror  than,  the  optical  focua.    As  far  as  I  Can  judge  too^  ftoi 
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the  numbers  stated  by  Mr.  h.^  the  progress  of  tbe  differential  tW<* 
mometer  from  and  towards  the  Horror,  indicates  the  very  raitio  that 
the  prismatic  spectrum  displays  with  regard  to  iateqsity  of  light. 
What  then  must  be  our  conclusion,  hut  that  the  reflector  in  tluf 
<>ase  performs  an  office  similar  to  that  of  the  prison?  * 

Now,  Sir,  may  we  not  take  advantage  of  this  instrument  to  ob^ 
^tain  a  better  knowledge  of  those  rays  termed  deoxidating?  In 
eonlbrmity  to  my  theory  another  focus  reiQains  to  be  discoveredi 
where  muriate  of  silver  would  be  found  to  blacken  most  readily  | 
for  I  coatend,  that  those  rays  are  mere  modifications  of  heat^  oTj 
to  speak  more  fully,  that  they  are  rays  of  latent  caloric,  or  the 
true  phlogiston ;  while  those  which  affect  the  thermometer  are 
obvious  or  sensible  caloric.     With  the  greatest  respect, 

I  am,  Sir,  Yours,  8(c. 

Davip  Hvstw. 

VI.  Position  of  Port  Jackson^  New  Holland. 

From  the  observations  of  Captain  Flindersj^  it  appea^rs  that 
Cattle  Point,  on  the  east  side  of  Sidney  Cove,  is  in  latitude  33^ 
51^  45-G^  fcouth;  longitude,  151^  IV'^'^,  ei^^^jRwfcr'i 
Voyage^  I.  237. 

VII.  Chinese  Paste. 

The  method  of  making  paste  in  China  is  much  more  eccqiooHcat 
than  the  mode  followed  in  this  country.  Were  it  universally  a4opted 
by  trunk-makers,  book-binders,  and  others,  who  use  great  quan- 
tities of  paste,  it  would  produce  a  v^ry  material  $avii\g  of  flowTf 
which  in  years  of  scarcity  might  be  of  the  greatest  ccxisequence. 
The  following  formula  used  in  China  was  lately  eommniiucated  to 
the  Right  Hon,  Sir  Joseph  Banks,  Bart.,  by  a  gentleman  at  present 
in  Canton. — Mix  together  bullock's  blood  and  quick-lime,  ii^  the 
proportion  of  one  pound  of  the  latter  to  lOlbs.  of  the  former.  It 
becomes  a  stiff  jelly,  in  which  state  it  is  sold  to  the  consumers,  who 
beat  it  down  with  an  addition  of  water  into  a  state  sufi^ieptly  fluid 
ibr  use.  At  Canton  it  will  keep  five  or  six  days  in  the  hot  weather 
and  ten  or  twenty  days  in  the  cold.  In  Britain  it  woqld  pxohftb^ 
keep  longer. 

Vin.  Chinese  Method  of  casting  Sheet  Lead, 

The  Chinese  method  of  casting  sheet  lead  is  very  simple.  Two 
large  flat  tiles  are  used  for  the  purpose,  covered  on  the  inside  with 
thick  paper.  The  workman  openmg  them  a  little  at  top,  pours  in 
a  small  quantity  of  melted  lead,  and  pressing  the  tileii  together 
with  his  foot,  fornijB  the  sheet.  A  kind  of  resin  called  dummer  is 
U3ed  to  prevent  the  oxydizement  of  the  metal.    The  tea  canisten 

*  As  sound  (a)  is  reflected  as  nell  as  light  and  heat  by  a  conraT^  mirror^  I 
liave  little  doabt  bat  that  their  analogy  will  be  one  day  perfectljf  demoiismted. 

(a)  Query.  Is  the  focuf  of  sound  at  the  same  distance  from  the  reflector  as 
ike  foan^joi  light  ? 
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which  have  a  crystallized  appearance,  and  which  at  Canton  are 
called  cho  yeipj  or  bamboo  leaf,  from  their  resemblance  to  that  leaf^ 
are  formed  from  tin  in  the  same  way.  They  are  not  made  in  th^ 
pdghbourhood  of  Canton. 

IX.  Hauy*s  Crystallography,  • 

It  gives  us  great  pleasure  to  state,  that  Mr.  Larkins,  N®  14,  Gee 
Street,  Spme?s  Town,  has  commenced  teaching  the  mathematical 
part  of  Haiiy's  theory  of  crystallization.  It  is  scarcely  necessary  to 
o})6erve,  that  without  a  correct  knowledge  of  the  mathematical 
principles  from  which  this  most  beautiful  theory  has  been  deduced, 
very  little  progress  can  be  made  in  the  study  of  crystals.  Mr. 
IJarkins  has  likewise  cut  in  wood  very  beautiful  models  of  all  the 
crystals  described  by  Hauy  in  his  System  of  Mineralogy.  Complete 
sets  of  these  models  are  sold  at  the  rate  of  from  thirteen  pounds  to 
fifteen  pounds  sterling,  according  to  the  kind  of  wood  from  which 
they  are  cut. 

X.  Table  of  Temperatures. 

'  M.  Guyton  Morveau  has  been  employed  for  many  years  in  con- 
structing a  pyrometer  of  platinum  to  measure  the  higher  degrees  of 
heat.  He  was  induced  during  his  experiments  to  compaie  it  with 
the  mercurial  thermometer,  and  with  Wedgewood's  pyrometer* 
The  following  table  *  exhibits  the  result  of  bis  experiments. 


Mercury  melts  ...... 

Water  freezes   ••,... 

Water  boih  • « 

Bismuth  melts 

Tin  melts 

Lead  melts 

Mercury  boils   

Zinc  tnelts 

Antimony  melts 

Silver  melts 

Copper  melts  ....... 

Gold  melts 

Welding  point  of  iron 
Cast-iron  melts 

V 

Porcelain  melts 

Manganese  melts  • .  • . 
Macquer's  furnace  •  • . 
Fourneau  a  trois  vents 
Malleable  iron  melts  . 
Nickel  melts  ........ 

Platinum  melts 


Peaces  of 
Wedge  wood. 


20 
3 

7 

22 

27 
32 
95 
130 
155 
IGO 
165 
170 
175 
175 
175 


DegroM  of  Fahf  enboiC; 


+  X 

+  x 


-39° 
+32 
212 
475-99 
612*48 
611-98 
642-75 
705-26 
955-23 
1822-67 
2205-15 
2517-63 
6508-88 
8696-24 
9633-68 
10517-12 
10829-60 
1 1 142-08 
1 1454-56 
1 1 454-66  +  X 
11454-56  +x 
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.1  I  ixuK^ttbet  r^t,  Wedgewood's  clay  pieces  were  baked  in  a 
v^.  KvM*  It  tSw  be  the  case,  it  is  impossible  that  the  boiling  point 
.4  iuvivur\\  %hich  Is  below  the  commencement  of  Wedgewood's 
va\\  sN*Ji  W  represented  by  2^  of  that  scale.  There  is  reason  to' 
\:kac  tVoo^  this,  that  Morveau  was  not  in  possession  of  the  true 
<;.i\  i>ieves  of  Wedgewood.  If  so,  his  determination  of  the  value 
.>!  \\  ei|gewood*s  degrees  cannot  be  considered  as  correct.  The 
uwttlng  point  of  tin  is  certainly  stated  too  high  in  the  preceding 
table.  Mr.  Crighton  of  Glasgow,  whose  accuracy  is  uncommon, 
found  that  this  metal  melts  at  442^,  and  that  it  melts  at  a  lower 
temperature  than  bismuth. 

XI.    Saccharometer, — Thermometer. — Stdrch- Sugar. — Passage    of 

Air  through  Tubes, 

(To  Dr.  Thomson.) 
SIR, 

I  beg  <o  make  some  observations  on  the  queries  In  your  Annals, 
of  September,  respecting  the  use  of  the  saccharometer  in  brewing, 
which  I  had  delayed. 

According  to  the  common  acceptation  of  the  word  strength,  in 
beer  or  ale,  the  saccharometer  foretels  it  sufficiently  near  the  truth, 
for  similar  processes  in  the  same  brewhouse  ;  but  it  is  not  a  sure 
guide  for  any  dissimilarity  in  the  mode  of  brewing  or  of  drawing 
the  extract :  for  then  the  constituents  of  malt  are  not  often,  dissolved 
in  the  same  proportion  to  each  other;  and,  in  all  cases,  the  extracts 
are  superior  m  value  according  to  their  priority.  For,  let  the  first, 
from  the  s^me  parcel  of  malt,  be  reduced  to.  the  specific  gravity  of 
the  last,  and  equal  quantities  of  each  will  give  a  beer  or  ale  very 
different  in  quality. 

The  quantity  of  alcohol  increases  during  fermentation,  as  the 
specific  gravity  of  the  fermenting  fluid  diminishes,  but  in  what  ratio, 
no  correct  experiments  have  as  yet  ascertained,  '  The  term,  desig- 
nated strength,  in  malt  liquors,  depends,  however,  on  many  inex- 
plicable circumstances;  I  fancy,  from  the  variety  in  quality  in 
different  beers,  made  from  equal  extracts  in  every  respect,  I  do 
not  mean  to  allude  to  the  mixture  of  any  deleterious  drugs,  because 
I  really  believe  the  common  brewers,  in  general,  do  not,  and  tliose 
extensive  establishments  in  London,  cannot,  make  iise  of  any  sub- 
stitute for  malt  and  hops.  The  gentleman,  who  makes  those 
queries,  is  perfectly  correct  in  asserting,  that  the  coirimon  saccha- 
rometers  do  not  give  the  quantity  of  solid  matter  contained  In  a 
barrel  of  wort;  they  express  merely  the  difference  of  weight 
between  that  and  a  barrel  of  water.  The  fornier,  however,  can  be 
ascertained  nearly  by  multiplying  the  latter  "by  2,  /j  according  to 
my  trials,  which  I  hope  agree  with  the  experiments  of  this  gen- 
tleman. 

It  is  rather  a  disgrace  to  the  present  state  of  chemistry,  that  the 

chemical  brotherhood  of  Europe  should  stin'sufTer  the  variety  in  the 

thermoinetric  scale  to  exist;  I  therefore,  as  an  humble  individual, 

beg'  to  suggest^  that  a  resolution,  published,  by  the  leading  chemists 
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of  England  and  France,  to  express  temperature  in  future  in  none 
but  centigrade  degrees,  would  quickly  become  general,  and  form 
an  universal  language  in  this  respect,  to  the  expulsion  of  Fahren- 
heit's ridiculous  scale,  as*  well  as  the  others,  which  occasion  such 
unnecessary  delay  and  difficulty  in  fixing  the  difierent  degrees  of 
heat  in  the  memory,  when  running  through  chemical  experiipents 
in  both  the  languages.  . 

I  may  also  perhaps  be  permitted  to  mention^,  to  those  who  are 
making  experiments  on  the  conversion  of  starch  into  sugar,  by 
KirchoflTs  method,  that  if  the  boiling  be  performed  by  passing 
steam  into  the  fluid,  all  risk  of  empyreuma  may  be  avoided,  desic- 
cation prevented,  (^  the  volume  will  continue  any  length  of  time 
nearly  the  same,)  and  the  operation  can  be  performed  in  porcelain, 
earthen  ware,  or  even  wood  vessels. 

Mr.  Wilkinson,  the  celebrated  Iron-master,  could  not  produce 
any  current  of  air  through  cast-iron  pipes,  (extending  about  a  mile 
in  length,)  even  to  the  distance  of  600  feet  from  the  impelling 
iM-ce,  which  was  very  great  j  yet  the  gas-light  companies  find  no 
difficulty  in  this  respect. — May  I  request  an  explanation  of  this 
anomaly  from  any  of  your  correspondents  ?  I.  H. 

XII,  Foi'mation  of  SaUAmmcmac  in  Imrning  Bricks. 

(To  Dr.  Thomson.) 
SIR, 

In  your  Sketch  of  the  latest  Improvements  in  the  Physical 
Sciences,  under  the  division  Salts,  article  Sal-ammoniac,  you  ob- 
serve, **  that  the  sand  employed  in  making  bricks  probably  con- 
tains common  salt,  derived  from  the  sea  water  with  which  it  is 
washed ;  and  that  this  may  be  the  source  of  the  muriatic  acid, 
which  goes  to  the  formation  of  the  sal-ammoniac  that  sublimes 
duridg  the  burning  of  the  bricks;  but  that  if  this  be  the  case, 
nature  employs,  during  this  process,  some  method  of  decomposing 
common  salt,  at  present  unknown  to  manufacturers,  &c." 

In  reply  to  this  observation,  I  beg  leave  to  remark,  that  as  sul- 
phate of  ammonia  generally  accompanies  the  volatile  products  of 
burning  coals,  it  is  not  improbable  that  this  salt  decomposes  the 
common  salt  that  adheres  to  the  sand,  and  gives  rise  to  the  pro- 
duction of  the  muriate  of  ammonia  in  question. 

1  shall  be  much  obliged  to  you  to  inform  me,  of  some  practicable 
method  of  separating  manganese  when  in  solution  from  the  solu- 
tion of  a  neutral  salt.  A  minute  portion  of  this  metal  communi- 
cates a  periQanent  stain  to  a  considerable  quantity  of  any  neutral 
sulphate  that  may  happen  to  contain  it. 

1  remain.  Sir,  your  most  humble  servant, 

BrUtol,  Jjm.  14,  1815.  E.  T.  I. 


2 


158  New  Patents.  [Feb, 

Article  XV.  t. 

List  of  Patents. 

Ro&fiVr  Saliaon,  Woburn^  B^ordshire ;  for  improvements  in 
the  constructioD  of  machines  for  making  hay.    Aug.  22,  1814. 

John  Dickinson  and  Georgb  Longman,  Nash  Mills,  Hert- 
fordshire ;  for  improvements  in  the  said  John  Dickinson's  patent 
machinery  for  manufacturing  paper,  and  also  a  certain  ajraaratus 
for  separating  the  knots  or  lumps  from  paper  or  paper  stuK  Aug. 
24,  1814. 

James  Pennt,  of  Low  Nibthwaite,  Lancaster,  mechanic ;  and 
Joseph  Kendal,  same  county,  turner ;  for  a  new  and  improved 
principle  of  making  pill  and  other  small  boxes.     Sept.  8,  1614.  ■ 

William  Lister,  Paddington,  Middlesex,  Esq.  5  for  certain 
further  improvements  on  an  engine  for  separating  corn  or  seeds 
irom  the  straw  and  chaff.    Sept.  21,  1814. 

James  Dobbs,  Birmingham,  Gentleman ;  for  his  improvements 
in  the  manufacturing  of  machines  used  for  cutting  and  gathering  in 
grain  and  produce  arising  from  the  earth,  whereby  mocn  labour  and 
expense  are  saved.    Sept.  21,  1814. 

Joseph  Taylor  and  Peter  Taylor,  Manchester,  machine- 
makers;  for  having  invented  and  brought  to  perfection  certain 
improvements  in  a  loom  to  be  used  in  weaving  cotton,  lin^n, 
worsted,  silk,  or  other  cloth  or  clothes^  made  ef  any  two  or  more 
of  the  said  materials.     Sept.  21,  1814. 

W.  E.  Sheffikld,  Somer's  Town,  Middle^x,  Gentleman;  for 
divers  improvements  in  the  working  or  manufacturing  of  co[^r  and 
its  compounds,  and  other  metallic  substances,  or  any  or  either  of 
th«  same.     Sept.  21,  1814. 

W.  Sampson,  Acom-street>  London,  millwright ;  for  certain 
improvements  for  raising  water.    Oct.  3,  1814. 

Abraham  Shaw,  Leicester,  glazier's  vice  and  diamond  manu- 
facturer ;  for  his  apparatus  for  the  better  cutting  of  window,  phte, 
and  sheet  glass.     Oct.  3,  1814. 

Ambroise  FiRMiN  DinoT,  Holborn,  London,  Gentleman;  for 
an  improvement  in  the  method  of  making  types  or  characters  to  be 
used  in  the  art  of  printing.     Oct.  3,  1814. 

R.  Philips,  Newbury,  Bucks,  engineer;  for  certain  improve* 
ments  in  a  plough.    Oct.  5,  1814. 

James  Longhurst  ;  for  an  i£olian  organ  or  barrel  organ  with 
a  self-acting  swell.    Nov.  1 ,  1814. 

John  Walters,  Fenchurch-street,  London  ;  for  certain  im- 
provement in  the  construction  and  iastening  of  frame  timber  or 
binds  of  snips  or  vessels,  whether  building  or  under  repair.  Nov. 
7,  1814. 

William  Howard,  Old  Brentford,  Middlesex ;  for  improved 
apparatus  for  working  the  pumps  on  board  ships,  which  inay  also  be 
applied  to  churning,  and  various  other  useful  purposes,  JNov«  10, 
2814. 
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Article  XVI. 
METEOROLOGICAL  TABLE. 
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The  otMerrUiooB  in  each  line  of  the  table  spply  to  a  period  of  tnenly-foni 
kMft,  b^tmibg  at  9  A,  M.  on  tbe  da;  iadicaled  in  the  flnl  caluno.  A  ttarii 
inout,  tbat  On  rmilt  ii  included  in  the  nest  fsUowlDf  obaer^atiDD, 
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REMARKS. 

Tvcdfth  Month. — 4,  5,  6.  Slight  boar  frosts  io  the  ponds  :  windy  at  interrals. 
7.  Occasional  small  rain.  8/  Th«  ittaz.  iewtp.  of  the  last  24  hours  this  morning, 
with  a  hollow  S.  W.  wind.  An  unsteady  rain  followed,  of  many  hours'  cod* 
tinoance,  with  much  wind  at  S.  9.  Windy :  the  barometer  appears  to  hare  stood 
through  the  night  at  the  mlo.  noted.  10.  Hoar  frost :  drrostmtiu:  overcast,  a.  m. : 
after  one,  the  day  wet  and  stormy :  much  wind  in  the  night.  11.  Cloudy:  rain 
before  nine,  and  at  intervals  through  the  day.  Though  it  was  very  cloudy,  the 
bees  came  out  in  great  numbers,  as  observed  about  the  same  time  last  year. 
12.  Temp,  this  morning  54^,  with  low  driving  clouds,  and  a  gale  at  S.  W. 
15.  Early  this  morning  the  wind  was  violent :  it  moderated  about  three  p.  m. : 
and  the  clouds,  after  a  squall,  assumed  the  Cumulostratus.  Much  water  out  in  tha 
marshes.  14.  Red  sun-rise :  Cirri  over  the  sky,  with  their  extremities  drawn  out 
westward :  p.  m.  it  blew  hard  again  from  S.  W.  followed  by  rain  at  night. 
15.  a.  m.  Much  wind  and  cloud.  The  millers,  who  have  remarked  that  for  two 
years  past  our  atmosphere  has  been  calmer  than  usual,  will  now  probably  com- 
plain of  an  excess  of  wind.  The  Cumulostratus  appeared  after  three  p.  m.  and 
the  evening  and  night  were  calm.  16.  Early  this  morning  the  wind  rose  again, 
and  blew  with  great  violence,  with  rain  at  intervals,  till  about  three  p.  m.,  when 
the  same  change  Ensued  as  yesterday.  17.  Overcast:  windy:  some  rain  p.m.: 
a  gale  through  the  night.  18.  The  tempestuous  weather  continaet.  19,  A 
shower  about  eight  a.  m.,  and  again  in  the  evening,  after  which  light  clouds  were 
observed  to  pass  the  moon*s  disk  with  less  and  less  velocity.  SO.  Hoar  frost :  a 
fine  and  nearly  calm  day  :  swarms  of  gnats  in  the  air,  and  gossamer  floating.  The 
dew  froze  on  the  grass  by  half  past  four  p.m.:  there,  was  a  corona  round  the 
moon,  and  sl  Stratus^  at  night.  21.  Hoar  frost.  22.  Dry  arr:  steady  breeze: 
Cirrus^  passing  to  Cirrostratus.  A  lunar  halo  of  large  diameter.  23,  84.  Cloudy  s 
steady  breeze.  25.  Some  snow  in  the  night,  followed  by  a  little  more  ia  the 
day.  26.  a.  ro.  Snow  more  plentiful:  a  thaw.  27.  Rain:  sleet  jmd  bbow: 
rain  again.  28.  The  max.  temp,  early  this  morning :  much  rain.  29.  OTercast 
sky.  30.  Misty.  31.  Hoar  frost:  large  Cirrus  clouds:  a  few  drops  of  rain: 
p.  m.  Nimbus. 

First  Month,  1815. — 1.  Hoar  frost:  a  rose-coloured  sky,  with  Cirrosiratut 9^ 
Eun-sct. 

RESULTS. 

Winds  in  the  fore  part  Westerly  and  violent:  in  the  latter.  Easterly  add  mode- 
rate :  but  in  both  attendant  with  rain  :  but  ope  clear  day  in  the  period. 

Baromet^ :  Greatest  height 30:43  inches  | 

Least 28  94  Inches ; 

Mean  of  the  period  29*665  inchea. . 

Thermometer:  Greatest  height  66» 

Least , 25* 

Mean  of  the  period • 40*1S»     ,  . 

Evaporation,  0*68  inch.     Rain,  3*35  inch. 

Tottenham^  First  Month,  25, 1815.  L.  HOW^D. 


N 


ANNALS 


OF 


PHILOSOPHY- 


MARCH,  1815. 


Article  L 


A  BwgMiplhkal  Accoimt  of  David  Rittenhousej*  LL.  D,  F.  R.  S. 
•    bus  President  of  the  American  Philosophical  Society. 
By  Thomas  Thomson^  M.D.  F.R.S. 

xHE  Bittenhouse  family  from  which  our  philosopher  was  descended 
enugrated  from  the  province  of  Guelderland  to  New  York^  tovi^ards 
the  end  of  the  I7th  century,  when  that  state  was  in  the  possession 
of  the  Dutch.  They  soon  removed  to  Germantown,  in  Pennsyhrania, 
where  they  established  the  first  paper-mill  ever  erected  in  America. 
Mi^iasy  the  youngest  son  of  Nicholas  Rittenhouse,  our  philoso- 
pher's grandfather^  was  bom  at  Germantown,  about  eight  miles 
from  Philadelphia,  in  1703.  Having  abandoned  the  occupation  of 
a  paqper-maker  when  about  29  years  of  age,  and  two  years  after  his 
father's  death,  he  settled  at  Noniton,  a  farm  which  he  had  pur- 
'cha9ed  of  about  150  acres,  and  situated  about  20  miles  from  Phila- 
delphia. In  the  year  17^7  he  had  married  Elizabeth  Williams,  the 
daughter  of  Evan  Williams,  a  native  of  Wales.  This  woman  had 
been  left  an  orphan,  jand  was  brought  up  by  an  old  Gentleman  in 
the  neighbourhood  called  Richard  Jones.  She  possessed  a  cheerful 
temper,  and  .a  mind  uncommonly  vigorous  and  comprehensive. f 

.  *  The  Teiiefatioii  in  wliich  this  GenUeman  was  lield  in  America,  and  the  very 
liigh  opioion  entertained  of  his  genius  and  scientific  attaiiftiients,  induce  me  to 
iSppose  that  a  short  account  of  him  will  be  acceptable  to  my  readers.  My  infor- 
mation is  deriTedfrom  a  biographical  account  of  him  published  in  Philadelphia  in 
181S*  by.  bit  nephew,  Mr.  William  Barton.  I  pemscd  this  book  with  much 
pleasttre.  Hie  viewt  which  it  gives  of  politics,  philosophy,  and  religion,  are 
czcellenty  and  sach  as  I  scarcely  expected  from  an  American  philosopher  of  the 
present  day. 
'     f  Mr.  wton  conceivct  that  the  abilities  of  David  Rittenhouse  were  deriTed 

Vou  V.  N«  III.  L 
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By  this  wife  Matthias  Rittenhouse  had  four  sons  and  six  daughters. 
David,  the  eldest  son,  and  the  subject  of  thb  article,  was  bom  on 
the  8th  of  April,  1732.  He  was  an  infant  when  the  family  re- 
moved to  Norriton.  He  was  destined  by  his  father  for  a  farmer, 
and  at  the  age  of  14  was  actually  employed  in  ploughing  hia  father's 
fields. 

During  this  period,  which  continued  for  about  five  years,  he 
appears  to  have  been  occupied  chiefly  in  the  study  of  mathematics, 
and  in  the  pursuit  of  mechanical  inventions.  We  do  not  know 
what  books  he  possessed  ;  but  his  brother  Benjamin,  who  was  often 
sent  to  call  him  in  to  dinner,  often  observed  the  fences  at  the  ends 
of  the  furrows,  and  the  plough  handles  themselves,  chalked  over 
with  numerical  calculations.  In  his  l7th  year  he  made  a  wooden 
clock  of  very  ingenious  workmanship;  and  soon  afterwards  he  con- 
structed one  of  the  same  materials  that  compose  the  common  clock, 
and  upon  the  same  principles.  It  is  obvious  from  this  that  he  must 
have  possessed  the  means  of  making  himself  acquainted  with  the 
principles  of  clock-making  from  books,  since  he  had  no  other 
instructor;  and  possibly  there  might  have  been  a  clock  in  his 
father's  house,  which  he  would  have  it  in  his  power  to  examine.  Be 
this  as  it  may,  his  success  in  constructing  all  the  parts  of  the  clock 
himself,  and  putting  them  together  without  any  previous  iiiistrue- 
tion,  displayed  an  uncommon  nvecbanical  turn,  which  probably 
would  not  have  appeared  had  be  been  placed  in  more  favourable 
circumstances.  He  requested  his  father  to  allow  him  to  devote  the 
whole  of  his  time  to  mechanics,  and  to  set  up  the  trade  of  a  clock 
and  mathematical  instrument^maker.  His  father,  after  a  good  deal 
of  hesitation,  at  last  ^ve  his  consent.  He  erected  in  consequence 
a  workshop  on  the  side  of  a  public  road,  and  in  the  township  of 
Norriton,  after  having  made  many  implements  of  the  trade  with 
his  own  hands  to  supply  the  deficiency  of  'such  as  were  wanting  in 
his  purchased  stock.  - 

From  the  age  of  19  to  25  Mr.  Rittenhouse  devoted  the  Tvhole  of 
his  time  to  his  trade  and  to  his  studies.  The  days  were  occuiiied 
with  the  former,  and  much  of  the  nights  with  the  latter.  He  rose 
very  early  in  the  morning,  and  did  not  go  to  bed  till  midnight,  or 
even  later.  This  intense  application  impaired  his  health,  which  bad 
before  been  good.  He  was  seized  with  a  constant  heat  in  the  pit  of 
the  stomach,  affecting  a  space  not  exceeding  the  size  of  half-a- 
guinea,  attended  at  times  with  much  pain.  This  malady  never  left 
him  during  the  rest  of  his  life. 

In  17^1>  vi^hen  Mr.  Rittenhouse-  was  19  years  of  age,  Mr. 
Thomas  Barton,  an  Irish  Gentleman  of  English  extraction,  opened, 
a  school  in  the  neighbourhood  of  Mr.  Matthias  Rittenhouse.    This. 

not  from  his  father,  but  from  this  woman ;  and  he  is  at  some  pains  to  show  -thiiC 
abilities  are  often  hereditary.  For  my  own  part  I  never  knew  a  man  of  abUities 
whose  mother  had  not  been  an  uncommon  woman.  If  we  cousidrr  thut  the  Huijr 
part  of  education,  the  most  important  of  all,  depends  almost  solely  oo-tbenotbA^ 
we  need  not  be  greatly  surprised  at  this. 
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Gentleman  had  receivei}  a  regular  university  educatioOj  and  pos- 
sessed  considerable  knowledge  and  abilities.  He  was  two  years 
older  than  Mr*  Bittenhouse^  and  two  years  afterwards  became  his 
hrotberrio-Jaw  by  marrying  fais  sister.  An  intimate  friendship  took 
place  between  these  two  young  men ;  and  there  can  be  no  doubt 
that  Mr.  Barton  must  have  been  of  considerable  use  in  forwarding 
the  jeducation  of  Mr«  Rittenhouse,  both  by  supplying  hikn  \iish 
books^  and  by  instructing  him  in  several  branches  of  knowledge^  to 
which  previously  he  could  not  have  the  means  of  paying  any  attdn* 
tion ;  but  we  neither  know  the  course  of  study  that  Mr.  Ritten- 
house  pursued^  nor  the  books  which  he  used.  He  appears  early  to 
have  acquired  a  very  considerable  knowledge  of  mathematics  and 
astronomy,  and  to  have  perused  Newton's  Principia  partly  in  the 
English  translation  and  partly  in  the  original.  Mr.  Barton  says 
that  he  discovered  the  methoa  of  Auctions  without  knowing  that  it 
bad  been  previously  discovered  by  Newton ;  but  such  ignorance  in 
the  year  17^1^  more  than  half  a  century  after  the  discovery  was 
publicly  known  in  Europe,  seems  hardly  conceivable.  Whatever 
mathematical  books  he  studied  must  have  alluded  to  a  method  at 
that  time  followed  by  every  mathematician ;  or  supposing,  which 
seems  hardly  credible,  that  all  .the  books  in  his  possession  had  be^ 
printed  before  the  discovery  of  Auctions,  still  Mr.  Barton,  who  had 
been  edpcated  at  Tri^iity  College,  Dublin,  could  not  possibly  be 
igoormt  of  tlie  discoveiy  of  jBuctions.  Indeed,  in  the  second 
edition  .of  the  Principia,  there  is  a  kind  of  discussion  on  the  subject 
by  Newton  himself.  Mr.  Barton  then,  I  conceive^  must  have  been 
muioformed  upon  this  subject. 

Astronomy  was  Mr.  Rittenhouse's  darling  pursuit;  and  we  have 
the  stroqg^t  proofs  that  his  knowledge  of  this  science  was  pro- 
fopnd^  and  his  skill  as  a  practical  astronomer  very  great.  He 
aoquiml  !Considerable  dexterity  in  making  astronomical  instruments, 
especially  telescopes  and  clocks.  The  principles  by  means  of  which 
the  peodulufns  of  these  clocks  were  kept  always  at  the  same  length 
are  curious,  and  deserve  xhe  attention  of  astronomers  and  mathe- 
matical instrument-makers. 

Sut  though  joeither  the  books  which  he  perused,  nor  the  order  of 
hi«  stujdies,  be  known,  yet  we  are  acquainted  with  the  particular 
circumstance  which  first  turned  his  attention  to  mechanics  and 
mathematics.  He  had  a  maternal  uncle,  David  Williams,  a  car- 
penter, who  had  a  mathematical  turn :  this  man  died  when  David 
Kittenhouse  was  a  boy,  and  bis  tools  and  books,  consisting  of  some 
treatises  on  geometry  and  some  manuscript  calculations,  fell  into 
the  possession  of  his  mother ;  to  these  books,  &c.  David  had  free 
access,  and  they  were  probably  the  gnly  books  of  any  value  within 
his  peach.  Hence  we  i\eed  not  be  surprised  that  a  young  man  of  a 
vigorous  understanding  soon  acquired  a  taste  for  mathematics,  and 
learned  to  handle  the  tools  of  his  uncle. 

The  jgreat  mathematical  and  astronomical  skill  of  Mr.  Ritten^- 
bouae  was  soon  discovered  by  Mr.  Barton,  who  had  taken  orders^ 
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and  was  settled  as  a  cleigyman  in  an  episcopal  congregation  in 
Philadelphia.  He  communicated  the  fact  to  Dr.  Smith^  Provost  of 
the  College  of  Philadelphia :  a  friendship  soon  took  place  between 
them,  and  Dr.  Smith  was  at  great  pains  to  draw  him  into  public 
notice. 

In  1763  Mr.  Rittenhouse  was  employed  by  Mr.  Peters^  Pro- 
Tincial  Secretanr  to  the  Governor  of  Pennsylvania^  to  determine 
part  of  the  limits  between  Maryland  and  Pennsylvania^  which  had 
long  been  a  subject  of  dispute  between  Lord  Baltimore  and  Mr. 
Penn,  the  proprietors  of  the  respective  provinces.  This  laborious 
task  he  performed  to  the  satisfaction  of  the  parties  concerned. 

In  1766  Mr.  Rittenhouse  married  Eleanor  Colston,  daughter  of 
Bernard  Colston,  a  reputable  fanner  in  the  neighbourhood.  She 
belonged  to  the  society  of  Quakers.  Mr.  Rittenhouse  had  been 
brought  up  an  Anabaptist ;  but  he  never  declared  himself  a  member 
of  any  particular  church.  The  marriage  was  solemnized  at  Nor- 
riton  by  his  brother-in-law,  Mr.  Barton.  His  father  had  previously 
resigned  to  him  his  house  and  farm  of  Noniton,  having  removed 
with  his  femily  to  a  house  that  he  had  built  on  his  place  in  Wor- 
cester township.  At  Norriton  Mr.  Rittenhouse  remained  for  four 
years ;  during  which  period  hb  reputation  as  a  mechanic  and  an 
astronomer  was  very  much  increased  by  two  circumstances^  which 
deserve  to  be  particularly  mentioned.  The  first  was  the  construc- 
tion of  an  orrery,  much  more  complete  than  any  thing  of  the  kind 
that  had  been  previously  contrived.  It  exhibited  the  true  motions 
of  the  different  planets  and  satellites  with  the  greatest  exactness,  so 
as  to  show  their  place  in  the  heavens,  and  their  relative  position 
with  respect  to  each  other  without  any  sensible  error  for  thousands 
of  years  to  come.  The  relative  position  of  these  bodies  for  any 
particular  time  could  be  determined  by  turning  a  winch  till  an 
index  on  a  dial  plate  pointed  out  the  time  wanted.  Before  he 
attempted  the  construction  of  this  expensive  machine  Mr.  Barton, 
his  brother-in-law,  bound  himself  to  reimburse  him  for  the  eaqiense, 
provided  he  could  not  get  it  sold ;  but  as  soon  as  the  machine  was 
completed,  there  was  a  competition  for  it  between  the  College  of 
Princeton,  New  Jersey,  and  the  College  of  Philadelphia.  The 
orrery  was  disposed  of  to  the  College  of  Princeton  for  300/L;  aad 
he  mad^  another  within  the  year  for  the  College  of  Philadelphia. 

The  other  circumstance  was  of  still  greater  importance :  it  was 
the  observation  of  the  transit  of  Venus  in  1769.  This  transit^ 
being  of  rare  occurrence,  and  being  the  best  means  of  determining 
the  pardUax  of  the  sun,  was  eagerly  expected  by  astronomersi  and 
had  attracted  the  particular  attention  of  almost  all  the  crowned 
heads  in  Europe.  Philadelphia  being  a  proper  station  for  observing 
this  phenomenon,  the  opportunity  was  laid  hold  of  by  the  Philoao- 
phical  Society  of  that  city,  and  three  conmiittees  were  appointed  to 
make  the  observation  in  three  different  places :  one  of  these  was  at 
the  observatory  constructed  by  Mr.  Rittenhouse  at  Ncnrritcci.  Th^ 
committee  appointed  to  make  the  olbsena&oiv  iix  this  \jlace  were 
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.  Mr,  Rittenhouse,  Dr.  Smith,  Mr.  Lukens,  and  Mr.  Sellen*  Every 
thing  was  properly  {»-epared  by  Mr.  Rittenbouse.  The  sun  ipse  and 
set  on  the  day  of  the  transit  without  a  cloud.  The  observation  was 
made  in  the  most  complete  manner.  An  account  of  it  was  pub- 
lished in  the  first  volume  of  the  Transactions  of  the  /American 
Society.  It  was  allowed  by  astronomers  to  be  very  complete^  and 
served  to  raise  the  reputation  of  Mr.  Kittenhouse  in  Europe.  He 
was  henceforth  considered  as  a  consummate  astronomer. 

On  the  17th  of  November,  1767,  the  College  of  Philadelphia 
bestowed  upon  Mr.  Rittenhouse  the  honorary  degree  of  Master  of 
Arts.  In  1770  he  took  up  his  residence  in  Philadelphia.  About 
the  same  time  he  lost  his  wife,  who  left  him  two  daughters,  both  at 
that  time  infisints.  In  1771  he  was  elected  one'of  the  Secretaries  to 
the  Philosophical  Socie^.  About  this  time  the  A^embly  of  Penn- 
sylvania voted  him  3002.  chiefly  on  account  of  the  ingenuity  which 
he  had  displayed  in  the  construction  of  £he  orrery. 

It  was  at  this  time  that  the  disputes  between  the  British  Govern- 
ment and  the  American  colonies,  which  terminated  in  the  revolu* 
tionary  war,  began.     No  further  attention  could  be  paid  to  science 
or  literature ;  politics  alone  filled  the  minds  of  every  one.    Mr. 
Barton  assures  us  that  at  the  commencement  of  the  dispute  the 
whole  American  population  was  loyal,  and  that  it  was  with  the 
utmost  reluctance  they  were  brought  to  a  declaration  of  independ- 
ence }  but  I  cannot,  for  my  part,  adopt  this  opinion.    If  we  con- 
aider  the  great  number  of  emigrants  that  went  to  America  during 
the  troubl^  in  Charles  the  First's  reign ;  that  these  emigrants  were 
all  puritants  who  possessed  the  most  loft^  ideas  of  liberty  and  inde- 
pendence, and  were  in  fact  republicans  m  their  hearts ;  we  cannot 
avoid  concluding  that  these  sentiments,  for  which  they  had  left 
their  native  country,  and  suffered  all  the  hardships  to  which  they 
were  exposed  in  the  New  World,  would  be  cherished  by  them  with 
particular  veneration,  would  be  inculcated  upon  their  children,  and 
would  become  the  distinguishing  characteristic  of  the  colony.  Hence 
I  conceive  that  republican  principles  were  very  generally  entertained 
in  America,  especially  in  New  England,  where  the  dispute  first 
began.    The  colonists  were  of  opinion  that  the  whole  expense  of 
defending  them  should  fall  upon  the  mother  country,  and  that  the 
British  Parliament  had  no  right  to  lay  taxes  on  them  till  they  put 
them  in  every  respect  upon  a  footing  with  -the  inhabitants  of  Great 
Britain.     In  this  opinion  I  think  they  were  right.    It  was  fortunate 
for  Great  Britain  that  the  dispute^terminated  as  it  did ;  perhaps  it 
was  equally  fortunate  for  America,  though  a  sufficient  period  has 
not  yet  elapsed  to  enable  us  to  judge  correctly. 
*   Mr.  Rittenhouse  took  the  side  of  the  colonists  with  great  keen- 
ness ;  while  his  brother*in-law,  Mr.  Barton,  embraced  that  of  the 
mother  country.    This  produced  a  separation.    Mr.  Barton  went 
to  New  York,  where  he  died  in  1780.  He  left  all  his  family  behind 
him  in  Philadelphia.    In  1776  Mr.  Kittenhouse  was  chose.w  S\aSL& 
Treasurer  pi  Pennsylranm,  a  situation  wblcYx  Yie  &\\t^  feii  \^  '^^aa* 
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The  profits  were  so  small  as  not  to  enable  him  to  keep  a  clerk,  and 
the  finances  of  the  country  so  embarrassed  as  to  render  the  office 
far  from  agreeable.  In  1777  the  British  army  occupied  Phila- 
delphia. The  State  Legislature  went  to  Lancaster,  and  Mr. 
Rittcnhouse  accompanied  them,  leaving  his  wife  and  fiimUy  (for  iie 
had  married  again)  at  Norriton.  A  Council  of  Safety,  consisting 
of  twelve  persons,  of  whom  Mr.  Rittenhouse  was  one,  was 
appointed  with  despotic  powers ;  but  it  does  not  appear  that  they 
ever  exercised  them.  When  the  British  army  evacuated  Philadel-* 
phia,  in  177^9  Mr.  Rittenhouse  returned  to  that  city,  and  continued 
to  reside  in  it  during  the  rest  of  his  life. 

In  177^  he  was  appointed  one  of  the  commissioners  to  settle  the 
boundary  between  Pennsylvania  and  Virginia,  which  had  been  dis* 
puted  for  so  long  a  period  with  so  much  eagerness.  The  business 
was  finally  settled  in  17^4,  Mr.  Rittenhouse  and  his  associates 
having  marked  out  the  whole  boundary  line  with  the  greatest 
accuracy.  On  the  10th  of  March,  1780,  Mr.  Rittenhouse  was 
elected,  by  the  General  Assembly  of  Philadelphia,  a  Trustee  of  the 
Loan  Office  of  the  State.  In  1782  he  was  chosen  a  Fellow  of  the 
Academy  of  Arts  and  Sciences  of  Boston.  In  1786  he  was 
appointed  a  commissioner  to  determine  the  exact  boundary  be* 
tween  the  State  of  Massachusetts  and  New  York.  In  1789  the 
degree  of  Doctor  of  Laws  was  conferred  upon  him  by  the  College 
of  New  Jersey.  The  same  year  he  resigned  the  office  of  Treasurer 
of  the  State,  which  he  had  held  for  13  years^  having  been 
unanimously  elected  to  it  every  year  by  the  vote  of  the  Assembly, 
In  17IK)  he  was  elected  Vice  President  of  the  American  PhUoso- 

fhical  Society ;  and  the  next  year,  in  consequence  of  the  death  of 
)r.  Franklin,  he  was  chosen  President  of  that  learned  Body,  a 
situation  which  he  held  till  his  death. 

He  was  employed  by  Government,  on  various  occasions,  in  the 
construction  of  roads,  and  in  rendering  rivers  navigable,  or  in 
improving  their  navigation  ;  and  in  1 792  he  received  the  very 
Important  appointment  of  Director  of  the  American  Mint,  a 
situation  which  he  held  till  1705,  when  he  resigned  it. 

The  French  Revolution  had  been  going  on  for  some  years,  and 
it  is  not  surprising  that  it  was  generally  approved  of  by  the  inhabits 
fintB  of  America  :  so  strong  were  their  prejudices,  indeed,  that  even 
the  destruction  of  the  King  of  France,  and  of  the  whole  family, 
iht  bloody  despotism  of  Robespierre,  and  the  fanatical  madness  of 
the  pretended  philosophers  who  abolished  by  law  the  Christian 
religion,  the  belief  in  the  existence  of  God,  and  of  a  future  state, 
did  not  open  their  eyes,  nor  make  them  sensil>le  of  the  desperate 
evils  to  Europe,  morality,  and  civilization,  with  which  that  ill- 
starred  revolution  was  pregnant.  A  democratic  society  was  esta- 
blished at  Philadelphia  in  1793  in  imitation  of  the  Jacobin  Club  of 
Paris,  and  Mr.  Rittenhouse  was  elected  the  President.  The  bad 
tj^ndency  of  this  society  was  soon  evident ;  an\l  it  became  the  source 
mny  political  fsvils,  particularly  of  an  insurrection  ip  th^  w^ 
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of  Pennsylvania  against  the  excise  laws,  Mr.  Barton  has  endea- 
^RMired  to  vindicate  Mr.  Rittenhouse  for  his  connection  with  this 
Society ;  but  his  vindication  is  far  from  satisfactory.  He  did  not 
attend  their  meetings ;  but  as  he  retained  the  place  of  President^ 
this  must  be  considered  as  a  direct  avowal  that  he  approved  of  their 
proceedings ;  for  had  he  disapproved  of  them^  it  is  quite  obvious 
that  he  was  bound  as  an  honest  man  to  throw  up  the  office.  Now 
38  Mr.  Barton  does  not  say  that  any  resignation  took  place^  it  is 
pretty  clear  that  be  retained  his  situation  to  the  last.  How  far  his 
being  President  of  the  democratic  society  of  Philadelphia  can  be 
considered  as  approving  of  the  enormities  committed  in  France, 
Mid  the  desperate  spirit  of  immorality  displayed  by  the  successive 
demagogues  of  that  unhappy  country,  I  cannot  say ;  because  I  do 
not  Icnow  the  peculiar  creed  which  was  maintained  and  propagated 
by  the  democratic  society  of  Philadelphia.  That  a  republican 
should  view  the  French  Revolution  with  a  favourable  eye^  in  spite 
of  the  enormities  which  disgraced  it,  I  can  easily  conceive ;  but 
that  a  philosopher,  and  a  disciple  of  Newton,  should  view  with 
complacency  the  unblushing  propagation  of  atheism  and  imnK>- 
rality,  is  what  I  cannot  bring  myself  to  believe ;  nor  that  a 
Christian,  and  a  man  of  virtue,  like  Mr.  Rittenhouse,  should 
rejoice  at  the  destruction  of  the  Christian  religion,  and  all  the 
institutions  for  education  in  one  of  the  finest  countries  of  Europe. 

Dr.  Rittenhouse  was  elected  a  foreign  member  of  the  Royal 
Society  on  the  16th  of  April,  1795;  but  he  enjoyed  this  honour 
only  a  short  time.  His  constitution  was  worn  out,  though  he  had 
not  attained  any  extraordinary  age ;  and  he  died  on  the  26th  of 
June,  aged  64  years.  The  account  of  his  death  by  hb  nephew. 
Dr.  Smith  Barton,  who  attended  him  in  his  last  illness,  is  so  simple 
and  interesting  that  I  cannot  avoid  laying  it  before  my  readers  :— 

^  The  last  visit  I  ever  received  from  Mr.  Rittenhouse  was  about 
the  middle  of  June,  1796.  He  called  at  my  humble  habitation  in 
Fifth  -street,  to  inquire  about  my  health,  and  to  learn  from  me  the 
result  of  the  experiments  and  inquiries  in  which  he  knew  I  was  at 
that  time  engaged,  concerning  the  mode  of  generation  and  gesta- 
tion of  our  opossum,  an  animal  to  whose  economy  and  manners  he 
had  himself  paid  some  attention,  and  whose  history  he  justly  con- 
sidered as  one  of  the  most  interesting  in  the  whole  range  of 
zoology. 

*^  It  was  on  this  occasion  that  our  excellent  friend  first  informed 
roe  that  he  had  received  a  diploma  from  the  Royal  Society.  He 
observed,  with  a  tone  of  voice,  and  with  a  certain  expression  of 
countenance,  which  were  not  calculated  to  afford  me  any  pleasure, 
that  a  few  years  ago  such  a  mark  of  respect  from  that  illustrious 
body  would  have  been  received  by  him  with  pleasure  and  with 
pride. 

*^  In  fiict,  Mr.  Rittenhouse,  now  and  for  some  months  past,  was 
strongly  impressed  with  the  idea  that  his  career  of  usefulness  and 
virtue  was  nearly  at  an  end.    He  bad  several  times  during  the  pre* 
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ceding  part  of  the  spring  and  summer,  intimated  to  me  (and 
doubtless  to  others  of  his  friends)  his  impressions  on  this  head.  In 
what  precise  condition  of  his  system^  whether  physical  or  intellec- 
tual, these  impressions  were  founded,  I  have  only  been  able  to  form 
^  distant  and  unsatisfactory  conjecture. 

"  A  few  days  after  this  interview,  viz.  on  the  22d  of  June,  I 
was  sent  for  to  visit  Mr.  Rittenhouse.  I  found  him  in  his  garden, 
where  he  loved  to  walk,  and  soon  learned  that  he  laboured  under  a 
severe  attack  ef  cholera,  accompanied,  however,  with  more  fever 
than  we  geqcrally  find  with  this  disease ;  and  with  a  great  increase 
of  that  violent  pain  and  sense  of  oppression  at  the  region  of  his 
stomach,  to  which  he  had  been  subject  for  at  least  thirty  years. 
Notwithstanding  his  age,  the  debility  of  his  system,  and  the  unfa- 
vourable state  of  the  season,  I  ventured  to  flatter  myself  that  the 
attack  would  not  prove  mortal.  On  the  following  day,  however, 
finding  him  no  better,  but  rather  worse,  I  requested  permission  to 
call  in  the  aid  of  another  physician ;  and  having  mentioned  the 
name  of  Dr.  Adam  Kuhn,  that  Gentleman  accordingly  visited  our 
friend  in  company  with  me  during  the  remainder  of  his  illness. 

*^  His  febrile  symptoms  being  very  urgent,  it  was  thought  neces- 
sary to  bleed  our 'patient;  and  notwithstanding  his  great  and 
habitual  repugnance  to  the  practice  on  former  occasions,  he  now 
readily  consented  to  the  operation,  on  condition  that  I  should  per- 
form it  myself.  The  blood  which  was  drawn  exhibited  a  pretty 
strong  inflammatory  crust,  and  the  operation  seemed  to  give  him  a 
temporary  relief  from  his  pain.  Soon  after  this  hb  strength  gra- 
dually declined ;  and  on  the  third  day  of  his  illness  it  was  but  too 
obvious  thai  our  illustrious  relative  was  soon  to  be  separated  from 
his  friends.  He  expired  without  a  struggle,  and  in  the  calmest 
manner,  ten  minutes  before  two  o'clock  on  the  morning  of  Sunday 
the  26tii,  in  the  presence  of  his  youngest  daughter,  Mrs.  Waters, 
and  myself.  His  excellent  wife,  who  had  ever  been  assiduous  in 
her  attentions  on  her  husband,  both  in  sickness  and  in  health,  had 
retired  from  his  chamber  about  two  hours  before,  unable  to  suf^rt 
the  awful  scene  of  expiring  genius  and  virtue. 

'^  There  can  be  no  doubt,  I  think,  that  Mr.  Rittenhouse,  from 
the  first  invasion  of  his  disease,  or  at  least  from  the  day  when  he 
was  confined  to  his  bed  or  room,  entertained  but  little  hopes  of  his 
recovery.  He  signed  his  will  in  my  presence.  He  discovered  no 
more  solicitude  about  his  situation  than  it  is  decorous  and  proper  in 
every  good  or  great  man  to  feel  when  in  a  similar  situation.  During 
the  greater  part  of  his  illness  he  manifested  the  most  happy  tempe- 
rament of  mind  :  and  it  was  only  in  the  last  hour  or  two  of  his  life 
that  his  powerful  intellects  were  disturbed  by  a  mild  delirium. 
About  eight  hours  before  he  died,  the  pain  in  the  region  of  his 
stomach  being  unusually  severe,  a  poultice  composed  of  meal  and 
.  laudanum  was  applied  to  the  part.  In  less  than  two  hours  after  the 
'  application  I  called  to  see  him,  and  upon  asking  him  if  he  did  not 
feel  easier,  he  calmly  ans\^*ere(]  in  these  memorable  words,  which  it 
"       '  6 
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is  impossible  for  me  to  foi^get,  for  they  were  the  last  he  erer  dis* 
tiactly  uttered^  and  they  make  us  acquunted  with  the  two  most 
important  features  of  his  religious  creed, — ^  Yes^  you  have  made 
the  way  to  God  easier/ 

^^  Such  were  the  dying  words,  as  it  were,  of  our  illustrious' 
relative  and  friend.  He  was  dear  to  us  both,  to  all  his  relatives  and 
friends,  and  to  his  country.  To  me,  let  me  add,  he  was  peculiarly 
dear.  The  most  happy  and  profitable  hours  of  my  life  were  passed 
in  the  society  of  this  virtuous  man.  I  followed  his  footsteps  in  the 
ivildemess  of  our  country,  where  he  was  the  first  to  (»rry  the 
telescope,  and  to  mark  the  motions  and  positions  of  the  planets.  In 
the  b(»om  of  his  family  I  listened  to  his  lessons,  as  an  humble 
disciple  of  Socrates  or  Plato.  Science  mixed  with  virtue  was  ever 
inculcated  from  his  lips;  but  to  me  Mr.  Rittenhouse  was  more  than 
a  friend  and  precepter.  He  was  a  father  and  supporter.  He  laid 
the  foundation  of  what  little  prosperity  in  life  I  now,  or  may  in 
future,  enjoy :  and  if  it  shall  ever  be  my  fortune,  either  by  my 
labours  or  my  zeal  to  advance  the  progress  of  science,  or  to  reflect 
any  honour  upon  my  country,  I  should  be  the  most  ungrateful  of 
men  if  I  did  not  acknowledge  and  wish  it  to  be  known  that  it  was 
David  Rittbnhousk  who  enabled  me  to  be  useful.'^ 

That  the  character  and  dispositions  of  Dr.  Rittenhouse  must  have 
been  excellent,  is  obvious  from  the  high  veneration  in  which  he 
was  held  by  all  his  countrymen,  and  by  the  annual  and  unanimous 
vote  of  the  General  Assembly  of  Pennsylvania  in  his  favour  for  13 
year9»  at  a  period  when  they  were  divided  into  two  most  furious 
Actions.  That  his  honour  and  integrity  were  pure  and  unsullied  we 
require  no  further  proof  than  thb :  he  led  in  Philadelphia  a  retired 
and  sober  life,  never  launching  out  into  any  extravagance,  and 
indeed  holding  luxury  in  the  utmost  abhorrence ;  yet  all  the  pro^^ 
perty  which  he  ever  acquired  cost  him  no  more  than  13,525/. ; 
though  he  held  for  many  years  public  offices  of  the  most  important 
kind,  some  of  them  lucrative ;  and  one.  Treasurer  to  the  State,  in 
a  time  of  public  danger  and  distress,  in  which  a  man  destitute  of 
principles  might  have  realized  an  immense  fortune.  Mr.  Barton 
nas  brought  the  most  satisfactory  evidence  that  he  was  a  sincere 
believer  in  the  Christian  religion,  that  he  had  studied  its  evidences, 
and  satisfied  himself  of  their  force,  though  he  seems  to  have 
redconed  as  of  no  consequence  the  peculiar  dogmas  which  distin-r 
guish  the  difierent  Protestant  sects  which  swarnrin  America.  His 
liberality  and  benevolence  were  in  all  cases  conspicuous.  He 
advanced  a  considerable  sum  of  money  to  enable  the  American 
Philosophical  Society  to  discharge  a  debt  which  they  had  contracted. 
In  17^3,  when  the  yellow  fever  raged  in  Philadelphia,  he  employed 
Dr.  Barton  to  attend  several  poor  families  in  his  neighbourhood  who 
had  contracted  the  disease.  He  supported,  for  some"  time,  an 
Italian  statuary,  who  had  come  t6  Philadelphia  in  quest  of  employ* 
ment,  but  hsid  been  unsuccessful.  Finally,  he  was,  during  the 
whole  of  his  life,  a  violent  and  declared  enemy  to  the  slave*trade.  . 
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As  to  his  vmks^  he  h»  left  but  few  behind  hkn.  Nor  shall  we 
be  surprised  at  thb,  if  we  consider  the  country  in  which  he  spent 
his  life^  the  difficulties  with  which  he  had  to  struggle  in  the  early 
part  of  his  career,  and  the  arduous  contest  which,  during  a  period 
of  12  years,  drew  the  whole  attention  of  the  Americans  to  politics, 
and  which  left  behind  it  such  a  deterioration  of  moral  character, 
such  a  state  of  agitation  and  discontent,  as  must  long  prevent  any 
great  advancement  of  the  sciences  in  that  boisterous  and  unsettled 
republic.  Mr.  Rittenhooae  left  behind  him  22  papers,  all  printed 
in  the  four  volumes  of  the  American  Philosophical  Society's  Trans- 
actions, which  have  been  already  published.  These  papers  are 
chiefly  astronomical ;  and  the  noost  important  of  them  all  is  the 
account  of  the  transit  of  Venus  in  17C^>  printed  in  the  first 
volume,  and  drawn  up  by  Dr.  Smith. 


Article  II. 


Experiments  for  determining  the  Draught  of  Carriages^  with  and 
without  Springs.  Extracted  from  an  Essay  on  the  Construction 
of  Roads  anfi  Carriages.  By  R.  L.  Edgeworih,  Esq,  F.  R.  S, 
M.  R.  I.  A.  and  Civil  Engineer. 

Thbory  shows  that  whilst  the  wheels  of  a  carriage  pass  over  an 
obstacle  the  load  on  the  carriage  mast  rise  along  with  the  wheels, 
unless  it  is  supported  by  springs  ;  but  that  if  the  load  is  hung  upon 
springs,  whilst  the  carriage^wheels  tend  to  throw  the  load  upwards, 
as  they  rise  suddenly  over  an  obstacle,  the  springs  will  bi^nd, 
because  they  are  opposed,  not  only  by  the  weight,  but  by  the  vis 
inertue  of  the  load  acting  downwards ;  and  the  load  will  conse- 
quently not  be  thrown  up  suddenly  so  high,  as  if  there  were  no 
springs ;  for  the  weiglit  cannot  be  thrown  upwards  instantly ;  it 
requires  a  certain  time  to  throw  any  weight  upwards  through  a 
given  space,  and  it  is  well  known  that  in  all  cases  this  time  must  be 
equal  to  that  in  which  a  lK)dy  would  fall  through  the  same  space. 
So  that  making  allowance  for  the  imperfection  of  springs,  it  is  easy 
to  calculate  their  utility  in  h^ssening  the  dmught  of  a  carriage  over 
an  obstacle,  if  the  height  of  the  obstacle,  the  velocity  of  the  car- 
riage, the  height  of  its  wheels,  and  of  the  load  which  rests  ou 
springs,  be  known. 

Upon  subjects  of  this  sort,  which  are  of  such  universal  concern, 
the  best  possible  proofs  should  be  given  of  the  truth  of  whatever  is 
proposed  for  general  adoption,  particularly  where  popular  prejudice 
is  directly  in  opposition  to  what  is  advanced.  Let  the  accuracy  of 
models,  and  their  resemblance  to  reality^  be  ever  so  great,  the 
mind  still  requires  what  is  real.  The  ploughman  will  not  be  con- 
rinccd  by  experiments  made  on  the  models  oi  ^\ovk%V«,  xwr  thq 
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ufag^ner  or  coaobman  l^y. experiments  on  the  models  of  coaches  or 
vmggots.  It  has  been  bithdtto,  therefore,  a  desideratum  in 
mechanics  to  discover  means  of  ascertaining  precisely  the  power 
exerted  by  animals  in  drawing  instrun>ents  of  agriculture,  as  wet!  as 
what  is  requisite  to  draw  wheel  carnages. 

A  machine  for  this  purpose  was  presented  to  the  Society  for  the 
Encouragement  of  Arts  and  Manufactures  in  1771  •  It  consisted  of 
levers  acting  upon  a  spiral  spring,  in  such  a  manner  as  to  move  an 
index  that  went  through  a  considerable  space.  But  as  the  power  of 
Ihe  horse,  and  the  resistance  of  the  machine,  varies  ccHitiniiaHy ; 
and  as  this  machine  sliowed  only  the  greatest  exertion  of  the  power, 
without  giving  the  som  of  all  its  efibrts,  it  was  not  satisfactory.  It 
is  possible  to  construct  a  machine  upon  this  principle  that  will  give 
the  amount  of  the  time  and  force  employed  in  trials  of  this  sort ; 
but  more  simple  and  satisfactory  noeans  have  been  discovered. 

In  page  50  of  the  first  Report  for  May,  1808,  of  the  Committee 
vf  the  Highways^  I  have  spoken  of  a  perfect  method  of  ascertaining 
the  comparative  force  necessary  to  draw  any  two  carriages.  It 
appears  to  me  to  be  my  duty  *  to  describe  this  contrivance  in  the 
present  paper. 

To  elucidate  the  principle  of  this  apparatus,  two  post-chaises 
were  selected,  the  weights  of  which  were  nearly  the  same,  their 
wheels  were  nearly  of  the  same  size,  and  they  were  alike  in  their 
general  construction.  To  determine  which  of  these  could  be  drawn 
over  the  same  obstacles  with  the  greatest  ease,  one  end  of  a  rope  60 
yards  long  was  fastened  to  the  splinter^bar  of  one  of  the  chaises,  and 
the  other  end  of  it  was  fastened  to  the  splinter-bar  of  the  other  car* 
riage.  This  rope  had  been  previously  made  to  pass  round  a  light 
pulley  six  feet  six  inches  diameter,  which  was  placed  horizontally, 
by  means  of  a  proper  frame,  on  a  two-wheeled  carriage. 

This  pulley  was  suiSciently  large  to  permit  the  carriages  which 
were  to  be  compared  to  run  in  a  parallel  direction  at  a  sufficient 
distance  from  each  other. 

The  foremost  carriage  was  drawn  forward  by  horses,  and  the  two 
chiuses  were  obliged  to  follow  it.  As  the  chaises  were  nearly  of  the 
same  weight,  they  ]iept  for  «ome  time  together ;  but  when  either  of 
them  was  retarded,  it  fell  behind  the  other.  An  inconsiderable 
difference  in  the  goodness  of  the  parts  of  the  road  on  which  either 
carriage  ran  became  sensible  by  the  retardation  of  that  carriage 
which  ran  upon  the  worst  road. 

If  the  machine  carrying  the  pulley  be  drawn  forward,  the  two 
other  carriages  must  follow  it ;  and  if  they  are  of  equal  weight,  and 
equally  well  constructed,  they  must  move  on  together,  as  they  are 
drawn  by  the  carriage  with  the  pulley,  provided  the  part  of  the 
road  on  which  each  of  them  moves  be  equally  smooth  and  good ; 
bat  if  either  of  the  carriages  that  are  to  be  compared  is  inferior  in 

•  This  essay  was  composed  at  the  desire  of  the  ChaVtman  ot  \Vv^  C^mtcCvXX.^^  q!1 
the  House  t^  Commona, 
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construction  to  the  otheri  it  will  not  keep  pace  with  that  of  a  better 
construction^  but  it  will  in  a  short  time  be  left  behind,  till  at  last 
the  better  carriage  will  overtake  the  machine  which  carries  the 
pulley.  Now  if  the  carriages  are  replaced  in  their  former  situation, 
that  which  appeared  to  be  the  best  may  have  additional  loading  put 
upon  it  by  degrees  till  it  nearly  keeps  pace  with  the  inferior  car- 
riage ;  so  that  after  a  sufficient  number  of  trials,  the  advantage  of 
one  over  the  other  may  be  determined  by  weight. 

This  is  in  fact  weighing  the  draught  of  one  carriage  against  the 
draught  of  another ;  and  thus,  taking  any  one  carriage  as  a  standvd, 
the  comparative  advantage  of  any  number  of  caniages,  ploughs,  Qir 
implements  to  be  drawn  by  horses,  may  be  accurately  ascertained. 

j3y  thb  apparatus  a  cart  with  wooden  springs  was  tried  against  t 
common  cart :  both  were  in  the  first  place  weight,  and  the  lightest 
bad  as  much  loading  put  into  it  as  made  it  equal  in  weight  to  die 
other.  They  were  then  fiistened  to  the  ends  of  a  rope  which  went 
round  a  pulley  which  was  mounted,  as  above  described,  on  another 
carriage.  After  a  number  of  trials,  on  a  road  which  was  neither 
very  good  nor  very  bad,  it  was  foirly  ascertained  that  the  cart  on 
wooden  springs  surpassed  a  common  cart  of  nearly  the  same  form, 
and  with  wheeb  of  nearly  the  same  size ;  and  that  it  carried  more 
than  one-fifth  greater  loading  than  the  common  cart ;  that  is  to  say, 
the  spring  cart,  loaded  with  seven  men  and  a  boy,  kept  pace  with 
a  common  cart  loaded  with  sue  men,  whose  weights  compared  were 
in  the  proponion  above»mentioned. 

To  prevent  any  mistake  that  might  arise  from  the  difierence  of 
roughness  in  the  different  paths  on  which  the  carts  ran,  they  were 
placed  alternately  at  each  end  of  the  road^  without  any  material 
difference  being  observed.* 

Distance  from  workmen  skilled  in  working  steel  springs  pie-* 
vented  a  comparison  being  made  between  them  and  wooden 
springs. 

Having  thus  stated  the  result  of  an  inquiry,  which  appears  to  me 
of  extensive  utility,  I  beg  leave  to  point  out  in  general. 

That  if  one  horse  out  of  five  which  are  now  employed  iq 
drawing  heavy  burdens  could  be  spared,  the  saving  to  the  nation 
would  be  (according  to  the  calculations  of  Mr,  Wand,  in  his  excel- 
lent paper  printed  in  the  Third  Report  for  1809,  of  the  Hoose  of 
Commons*  Committee  upon  Broad- Wheels  and  Roads)  nearly  three 
millions  sterling. 

That  as  the  advantage  of  springs  must  be  inconsiderable  upon 
'  sipooth,  soft,  and  sandy  roads,  their  utility  may  perhaps  be  confined 
to  one-tenth  part  of  the  roads  in  England,  still  they  may  ^ve  neatly 
300,000/.  annually  to  the  nation^  with  all  the  advantages  arising 
from  the  greater  supply  of  human  food,  which  must  ^rise  from  the 
paving  of  land  now  appropriated  to  the  maintaining  of  horses.    Sup^ 

«  A  similar  experiment  <o  what  is  above  defcribed  was  tried  on  a  sravd  m%Xk 
with  models,  and  nearly  the  same  results  were  produced* 


181S.}  Draught  of  Carriages.  175 

posing  tlie  saving  to  be  only  one-half  or  one-third  of  this  sum, 
aurely  it  is  a  great  consideration  in  political  economy. 

It  may  also  be  obsenred,  that  die  wear  and  tear  of  carriages  on 
xragh  roads  will  be  considerably  diminished  by  the  use  of  springs : 

lliat  the  carriages  with  springs  may  be  made  much  lighter  than 
those  without  them^  and  that  the  weight  so  saved  may  be  part  of 
the  loading  of  the  carriage,  instead  of  being  uselessly  a  part  of  the 
carriage  itself : 

^That  by  such  carriages  the  roads  will  be  less  injured  than  they  are 
at  present,  and  that  the  thill-horse,  though  drawing  heavier  loads, 
will  not  be  liable  to  the  violent  succussions  to  which  it  is  now 
exposed  in  bad  roads. 

if  ^this  paper  should  in  any  degree  obtain  the  attention  of  the 
Board  of  Agriculture,  it  may  perhaps  conduce  to  promote  the 
adq>tioa  of  a  scheme  which  appears  to  me  of  the  utmost  national 
importance.  I  allude  to  a  proposal,  which  I  have  elsewhere  made^ 
of  cairying  on  publicly  and  daily  for  some  months  in  the  vicinity  of 
the  metropolis  a  system  of  large  experiments  with  real  carriages  on 
a  real  road. 

For  this  purpose  a  piece  of  a  common  near  a  great  road  should 
be  fenced  off,  and  there  a  quarter  of  a  mile  of  road  should  be  con* 
stnicted  on  the  best  principles.  And  on  this  road,  during  two 
months  at  least,  carriages  upon  the  most  approved  construction 
should  constantly  be  employed.  Their  number  should  be  such  that 
the  traffic  on  the  experimental  road  should  equal  that  which  is 
carried  on  upon  the  common  road  with  which  it  is  compared. 

Beside  thiis,  part  of  the  enclosure  should  be  appropriated  to  expe- 
Yiments  upon  large  carriages  of  different  construction,  with  and 
without  springs,  in  the  manner  above  described. 

These  last-mentioned  experiments  might  be  repeated  once  a 
week  for  the  period  above-mentioned,  so  that  the  philosopher,  th^ 
legislator,  the  farmer,  the  manufacturer,  the  coach-maker,  the 
wheel-wright,  the  coachman,  and  the  carter,  might  satisfy  himself 
by  the  conviction  of  his  own  senses,  observation,  and  understand* 
ing,  of  the  true  practical  result  of  all  that  has  been  said,  written, 
ai]^  tried,  upon  the  subject  of  wheel  carriages. 

Such  a  large  and  unequivocal  exposition  of  the  truth  would  put 
an  end  to  many  a  vain  and  interested  project.  It  would  be  the 
result  of  real  patriotism — of  that  genuine  English  patriotism  which 
generously  promotes  what  is  essential  to  the  economical  interests  of 
the  state.  Here  nothing  is  promised  but  what  every  man  in  Eng* 
land  must  wish  to  have  accomplished ;  and  a  scheme  is  proposed 
which  xio  adventurer  can  turn  to  private  advantage* 
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acquired  a  slightly  reddish  tinge.  The  9^^  parts  of  residue  analyzed 
by  combustion  left  91*3  per  cent,  of  oside  of  lead.  Hence  the 
salt  is  composed  of 

Acetic  acid    5*70 100 

Oxide  of  lead    91*30   1G08 

Water 3*00   53 

Here  the  acid  is  combined  with  six  times  as  much  base  as  in  the 
neutral  acetate,  and  the  water  of  combination  contains  half  as  much 
oxygen  as  the  oxide  of  lead. 

1*06  parts  of  effloresced  acetate  of  lead,  equivalent  to  0-333  of 
acetic  acid,  produced  by  combustion  0*18  of  water  and  0*574  of 
carbonic  acid.    Hence  100  of  acetic  acid  are  composed  of 

Hydrogen 6*35     ^ 

Carbon • «  46*83  ^ 

Oxygen 46*82 

100*00 

Now  15-56  X  3  =  46*68.  Hence  it  follows  that  acetic  acid 
contains  three  volumes  of  oxygen.  The  other  numbers  coneqxmd 
with  four  volumes  of  carbon  and  six  volumes  of  hydrogen.  Sup- 
posing, then,  acetic  acid  composed  of  6  H  +  4  C  +  8  O^  its 
composition  will  be  as  follows  :— 

Hydrogen 6*195 

Carbon 46*871 

Oxygen  •• 46*934 

100*000 

The  real  capacity  of  saturation  of  this  acid  is  15*63^  instead  of 
15*56,  determined  by  experiment. 

There  is  an  approximation  between  the  results  of  Gay-Lussac  and 
Thenard  and  mine.  According  to  them,  100  acid  are  composed  of 
5*629 hydrogen,  50*222  carbon,  and  44*147  oxygen;  but  when  we 
consider  that  their  experiments  were  made  with  acetate  of  baiytes^ 
which,  to  judge  from  the  quantity  of  barytes  found  in  it^  most 
have  contained  a  quantity  of  combined  water,  the  oxygen  in  which 
was  equal  to  that  in  the  barytes — when  we  consider  this,  it  is  obvious 
that  they  must  have  obtained  much  more  hydrogen  and  oxygen  than 
my  experiments  indicate,  instead  of  a  smaller  quantity.  Probably 
their  balls  were  so  much  dried  as  not  only  to  dissipate  all  the 
moisture,  but  likewise  to  oxidate  a  portion  of  the  hydrogen  of  the 
acid. 

6.  Gallic  Acid. — It  is  difficult  to  obtain  pure  gallic  acid.  What 
X  employed  was  obtmned  by  leaving  infusion  of  nutgalb  exposed  to 
the  influence  of  the  air.  The  small  crystals  thus  procured  were 
dissolved  in  water,  and  crystallized  again.     I  then  <]tpoped  the 
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crystals  in  a  small  retort  to  a  moderate  heat.  They  at  first  gave  out 
water^  and  then  sublimedj  and  left  a  blackish  brown  mass^  in 
which  it  was  easy  to  recognise  the  presence  of  tannin ;  so  tliat  these 
crystals  had  been  conoposed  of  gallic  acid  and  tannin.  The  sub- 
limed acid  was  colourless^  had  a  bitter  taste,  and  a  smell  somewhat 
empyreumaticy  owing  no  doubt  to  a  portion  of  tannin  having  been 
decomposed  by  the  heat.  , 

The  sublimed  acid  does  not  alter  the  colour  pf  litmus.     It  dis- 
solves readily  in  water,  and  the  solution  immediately  blackens  a 
solution  of  iron ;  but  it  does  not  decompose  the  earthy  carbonates. 
The  alkaline  carboaates  are  decomposed  by  it ;  and  if  the  mixture 
contains  an  excess  of  alkali,  it  speedily  becomes  brown.    This 
decomposition  does  not  appear  to  take  place  if  the  air  be  excluded. 
In  consequence  of  the  property  which  gallic  acid  has  of  being 
decomposed  by  the  influence  of  the  bases  with  which  it  is  combined, 
it  is  dimcult  to  obtain  a  gallate  which  is  not  somewhat  altered.    To 
obtain  a  gallate  of  lead  as  pure  as  possible,  I  dissolved  gallic  acid  in 
a  very  small  portion  of  water,  and  added  carbonate  of  ammonia  in 
a  solid  form.    I  then  put  the  mixture  under  the  receiver  of  an  air- 
pump,  along  with  sulphuric  acid.    When  the  ammonia  ceased  to 
efiPervesce,  I  pumped  out  the  air.     The  surplus  of  ammonia  flew  off 
first,  and  then  the  water  evaporated.     The  saline  mass  remaining 
had  a  yellowish  colour.     I  dissolved  it  in  warm  water,  and  poured 
into  the  solution  a  boiling  solution  of  nitrate  of  lead.     The  whole 
being  put  into  a  phial  (which  was  filled  with  it),  was  digested  till 
the  gallate  of  lead  assumed  the  form  of  grains,  which  readily 
separated  from  the  liquid.     I  decanted  off  the  liquid,  and  filled  the 
phial  with  boiling  water ;  and  this  I  repeated  till  the  gallate  was 
sufficiently  washed.     I  then  threw  it  on  a  filter,  and  dried  it  at  first 
by  pressure  between  folds  of  blotting-paper,  and  then  in  a  vacuum. 
The  gallate  of  lead  thus  obtained  formed  a  white  crystalline 
powder  with  a  shade  of  grey.    After  being  exposed  to  the  air  for 
some  days,  it  became  brown  ;  but  the  analytical  experiments  were 
made  as  soon  as  it  became  dry. 

-  200  of  gallate  of  lead  formed  172*1  of  sulphate  of  lead,  equi- 
valent to  127  of  oxide  of  lead.  Hence  it  follows  that  the  salt  is 
composed  of 

Gallic  acid 36-5    100 

Oxide  of  lead  . . . . : 68-5   173-£)7 

.  The  analysis  by  combustion  furnished  only  63  per  cent,  of  oxide 
of  lead.     The  oxygen  contained  in  173*1)7  of  oxide  of  lead  is 

GaUate  of  lead  is  not  easily  decomposed  by  ammonia.  The 
aUndi  must  be  conc^trated  and  hot.  I  obtained  by  that  means  a 
Bttisgallate,  whidi,  being  dried  in  the  temperature  of  230^  in  a 
TacuusD,  where  it  deposited  its  water  of  combination,  gave  by 
combustioQ  84*06  per  <3ent.  of  oxide  of  If^ad.  jHence  it  is  com- 
posed of 

Vol.  V.  N^  III.  M 
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Acid ; 15*92   100 

Base  84-08   528 

100-00 

But  173*97  X  3  =  521*91.  HeDce  in  the  subgallate  the  acid  is 
combined  with  thrice  as  much  base  as  in  the  neutral  gallate. 

One  part  of  gallate  of  lead^  equivalent  to  0-3G5  of  acid,  pro- 
duced by  combustion  0*1568  water  and  0*77  carbonic  acid.  These 
quantities  indicate  5*05  per  cent,  hydrogen  and  67*37  carbon. 
Hence  the  oxygen  is  SJ'GS* 

0*4  of  melted  gallic  acid  produced  by  combustion  0*17  water^ 
equivalent  to  4*994  per  cent,  of  hydrogen,  and  0*833  carbonic  acid^ 
equivalent,  to  56*64  carbon.  The  difference  between  these  two 
results  is  owing  to  the  decomposition  of  the  gallic  acid^  by  means  of 
which  the  quantity  of  carbon  is  increased.  This  add^  tben^  is 
composed  of 

Hydrogen » 5-00 

Carborf -. 56*64 

Oxygen 38*36 

100*00 

But  12*44  X  3  =  37*32,  which  approaches  very  nearly  to  the 
result  of  the  first  experiment;  but  if  these  38*36  are  three  volumes, 
we  find  that  the  carbon  and  hydrogen  constitute  each  six  volumes  ; 
so  that  gallic  acid  is  composed  of6H  +  6C  +  30;  which  con- 
stitutes per  cent. 

Hydrogen 5*02 

Carbon 56*96 

Oxygen 38*02 

100-00 

From  all  this  it  follows,  that  if  we  take  two  volumes  of  carbon 
from  gallic  acid,  it  becomes  acetic  acid ;  if  we  farther  take  two 
volumes  of  iiydrogen,  the  remainder  will  be  succinic  acid. 

Thenard  and  Gay-Lussac,  in  their  Recherches  Phys.  Chimiques, 
ii.  321,  have  establbhed  three  laws  for  vegetable  combinations  : — 
1.  That  a  substance  is  acid  when  its  oxygen  has  to  its  hydrogen  a 
greater  ratio  than  exists  in  water  between  these  two  bodies.  2.  That 
a  substance  is  resinous,  oily,  or  alcoholic,  when  its  oxygen  has  to 
its  hydrogen  a  smaller  ratio  ifaan  in  water.  3.  That  every  vegietable 
substance  in  which  the  oxygen  bears  to  the  hydrogen  the  same  ratio 
as  in  water  is  fmalogous  to  sugar,  gum,  starch,  wood.  Tlie  analysis 
of  acetic  and  gallic  acids  shows  us  what  value  ought  to  be  attached 
to  the  first  and  last  of  these  laws.  We  shall  find  afterwards,  by  the 
analysis  of  benzoic  acid,  that  the  second  law  is  equally  erroneous. 

Betbre  proceeding  ftirther,  it  will  be  necessary  to  make  some 
observations  on  the  substances  which  have  been  analyzed.    They 
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are  all  composed  of  a  small  Dumber  of  volumes^  compared  wit^ 
thos^  that  ar^  to  follovtr;  so  that  the  addition  df  a  single  volame  or 
atom  of  one  of  the  elements  would  produce  a  great  change  ii^  the 
composition.  This  is  the  reason  why  the  greater  number  of 
.  vegetable  acids  do  not  constitute  genera  of  analogous  substances 
having  the  same  general  character,  but  difiering  in  some  points,  so 
that  they  must  be  consider^  a^  different  species  of  the  same  genus. 
There  U  only,  one  acetic  acid^  one  gallic  acid^  and  wherever  these 
bodies  occur  in  the  vegetable  kingdom  t&ey  constitute  absoIutcTy  the 
same  substance. 

As  the  number  of  voli:fmes  increases  in  the  ternary  olidcsy  they 
acquire  the  property  of  producifig  a  certain  nd'mber  of  Varieties,  or 
of  different  species  of  the  same  genus,  which  appear  to  owe  th^ir 
origin  to  the  adhesion  of  one  or  more  volumes  of  one  of  tlie 
elements.  This  addition,  however,  in  conse^ueiifce  of  the  great 
number  of  volumes  of  the  element  contained  in  the  Substance,  only 
produces  an  insensible  alteration  in  its  composition  when  we  con- 
sider loo  parts  only. 

We  have,  then,  various  species  of  tannin,  gum,  sugar,  &<^. ; 
and  I  have  placed  the  analysis  of  mucous  {saclactic)  and  benzoic 
acid  among  the  substances  which  form  genera  and  species,  because 
I  think  it  probable  that  there  are  other  acids  differing  from  themt 
only  as  different  species.  I  have  found,  for  example,  that 
sehacic  acid  found  in  the  products  of  the  distillation  of  fatty  sub- 
stances possesses  all  the  cnemical  characters  of  benzoic  acid  ;  but 
that  it  varies  from  it  a  little,  owing,  I  supposed,  to  the  presence  of 
foreign  bodies,  from  which  I  was  unable  to  free  it.  It  is  possible 
that  it  may  differ  from  benzoic  acid,  as  the  tannin  of  the  oak  does 
from  that  of  catechu,  or  of  the  arbutus  uva  ursi. 

I  shall  not  attempt  at  present  to  determine  the  difference  of 
,  composition  of  the  species.  Such  experiments  appear  too  delicate 
to  be  executed  with  success  before  the  generic  differences  are 
known.    To  them,  therefore,  I  have  directed  my  first  efforts. 

7.  Mucous  Acid  {Saclactic  Acid*). — Mucate  of  lead  is  easily 
decomposed  at  a  temperature  which  does  not  act  upon  other 
vegetable  salts.  It  becomes  brown  5  and  when  afterwards  treated 
with  ammonia,  this  alkali  acquires  a  yellow  colour.  The  same 
thing  happens  to  the  pure  acid.  Much  circumspection  is,  therefore, 
requisite,  in  order  to  obtain  these  substances  sufficiently  dry,  without 
having  undergone  any  decomposition. 

A  hundred  parts  of  mucate  of  lead,  analyzed  by  combustion, 
gave  from  51*4  to  51*66  of  oxide  of  lead.    Hence  100  acid  saturate 

*  Tke  Mune  mucous  add  is  very  improper^  becaiue  ft  indicatet  ao  acid  in  out, 
which  cannot  ezibt  without  one  in  ic  with  the  same  radicle.  I  have  oot,  however, 
Tentured  to  change  it,  because  mudc  acid  might,  I  Chooglkt,  appear  ridiculous. 
Its  salts,  howerer,  I  shall  call  mucates. 

I  wonder  Vr,  Berzelins  did  not  think  of  having  recontse  to  the  old  name  mc« 
iacth  aMf  which  is  very  proper,  and  recalls  the  history  of  its  original  discovery* 
Lhave  used  it  ever  since  J  was  aware  of  the  absurdity  of  the  term  mucous, — T. 

9i2 
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from  105*75  to  106*87  of  oxide  of  lead }  and  mucate  of  lead  is 
composed  o 

Acid    48-33    . ; .  i .  •  100-00 

Oxidebf  lead 51-66   106-87 

■  • 

Accordiog  to  tlies'e  exjperiiiients,  mucous  acid  ought  to  saturate  a 
quantity  of  base  containing  from  7*56  to  7*64  of  oxygen. 

Mucate  of  lead  treated  by  ammonia  produces  a  siibmiicaie,  biit 
of  so  glairy  a  consistence  that  it  was  impossible  to  separate  it  from 
the  liquid  before  part  of  it  bad  absorbed  cieirbbhic  acid ;  so  that  I 
was  obliged  to  abandon  the  analysis  of  it. 

0-333  of  mucous  acid  produced  by  combustion  0*149  of  water 
and  0*393  of  carbonic  acid.  This  makes  5'i^'6  per  ceiit.  of  hydrdgeh, 
31-9  carbon,  and  62*84  oxyjgen. 

One  part  of  mucate  of  lead,  equivialent  to  6*4833  acid,  produced 
0*21  water,  0*594  carbonic  acid.    This  gives  us  per  cetit* 

Hydrogen •  •  •  •     5-105 

Carbon 33*430 

Oxygen i6]-465 

100-000 

Now  7*66  X  &  =  61-28.  kehce  it  follows  that  the  add  ought 
to  contain  eight  volumes  of  oxygen.  The  other  elements  approach 
six  volumes  of  carbon  and  ten  of  hydrogen.  This  would  m&e  the 
composition  of  the  acid 

Hydirbgen 5'Old 

Carbon 34*164 

Oxygen 60*818 

100-000 

But  there  was  some  reason  for  suspecting  that  the  h]^3M^en  ^s 
contained  in  it  in  nine  volun^es  instead  of  ten  ;  so  ihuch  me  more 
as  I  was  not  sure  that  either  the  miicafe  or  the  mU'cbus  ^Sid  itself 
were  ^uite  dry.  I  thought  it  necessary  to  examine  that  i)biht  in  the 
following  manner : — I  heated  mucate  of  lead  till  it  lost  its  white 
colour  by  dishy drogenization.  The  inucate  analyzed  gave  52*1  per 
cent,  of  oxide  of  lead.  Burnt  in  the  apparatus  so  often  inentidned 
it  gave  47  per  cent,  of  the  weight  of  the  acid  of  hydrogen,  atid  35 
of  carbon.  On  the  supposition  that  mucous  acid  is  composed  of 
9H  +  6C  +  8  0,  it  ought  to  contain  4-54  per  cent,  of  hjrart>geii 
and  34-39  of  carbon ;  but  4-54  is  less  than  4-7,  'ivhfeh  the  iuiid 
(already  a  little  burnt)  produced ;  therefore  that  acid  must  contain 
more  than  nine  volumes  of  hydrogen  ;  therefore  thie  cbmpositiOD  of 
the  acid  mugt  be  10  H  +  6  C  +  8  O.  and  the  excess  bf  hydW^ 
and  oxygen  ibimdin  the  analysis  must  be  oiwing  to  humidity. 
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Gay-Lus^o  and  Thenard  found  mucous  acid  composed  of  3*62 

Eer  cent,  hydrogen,  88*69  carbon,  and  62*69  oxygen.  This  (the 
ydrogen  excepted)  does  not  differ  much  from  my  result. 

When  we  compare  the  analyses  of  the  tartaric  and  mucous  acids, 
wp  find  between  them  so  little  difierence,  that  we  should  guess  their 
composition  to  be  very  analogous.  Yet  we  see  by  the  analysis  of 
mticate  of  lead,  and  by  the  capacity  of  saturation  of  mucous  acid, 
that  tbe  arrangement  of  their  atoms  is  very  different. 

8.  Benxoic  Acii. — ^The  benzoate  of  lead  is  a  light  crystalline 
ptowdqr^  slightly  soluble  in  water.  When  heated  in  a  temperature 
'8omewha;t  higher  than  that  of  boiling  water^  it  melts^  and  gives  out 
3*85  per  cent,  of  water.  If  the  heat  is  too  long  continued,  or 
raised  a  little  higher,  a  portion  of  the  acid  begins  also  to  evaporate. 
V^e  most,  therefore,  eipploy  a  retort,  to  determine  the  water  of 
combination  of  this  salt ;  for  if  a  little  acid  should  sublime,  it  will 
l>e  deposited  on  the  upper  part  of  the  retort. 

with 

pf  lead/ equivalent 

of  lead  is  composed  of 

Benzoic  ad4 51*65   ....  ^^'G6 100 

Oxide  of  lead...., 48*35   ....46*49   93*61 

Water  3*85 

100-00  iOp'OO 

Now  these  46*49  of  oxide  of  lead  contain  3*32  of  oxygen,  and 
the  3*85  of  water  contain  8*39  oxygen ;  so  that  the  water  and  oxide 
of  lead  coi^ain  equal  quantities  of  oxygen. 

Fused  bj^n^oate  analyzed  by  combustion  gave  49*125  per  ceiit.  of 
oxide  of  lead,  which  makes  94*05  for  100  of  acid.  Hence  /this 
acid  neutralizes  a  quantity  of  base  containing  from  6*69  to  6*72  of 

ox^en. 

Neutral  benzoate  treated  with  concentrated  ammonia  gives  a 
embben^oate,  which  being  analyzed  by  combustion  gives  T4:  per 
cent,  of  oxide  of  lead.  Though  long  exposed  to  a  high  tempera- 
ture, it  gives  no  trace  of  water,  not  even  when  its  acid  begins  to  be 
disengaged.    Hence  it  is  composed  of 

Benzoic  acid 26   100 

Oxide  of  lead  74   284*6 

100 

But  94  ^  8  =  282.  Therefore  benzoic  acid  ought  to  contain 
three  volumes  of  oxygen. 

The  analysis  of  nenzoic  acid  cost  me  much  more  trouble  than 
any  pf  the  others  owing  to  a  circumstance  which  1  was  long  in 
discovering.  Its  weak  affinity  and  great  volatility  occasions  the 
jevaporation  of  a  portion  of  it  during  the  combustion.    The  portion 
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j^yaporated  is  no;t  d^composed^  aad,  being  mixed  with  the  gas,  it  is 
not  deposited  in  tlie  water,  but  h  o^rried  probably  in  the  form  of  gas 
into  the  tubes  and  pneumatic  trough.  In  consequence  of  this  cir- 
cumstance, the  analysis  of  this  acid  always  g;|ve  ^  loss  too  great  to 
be  ascribed  to  oxygen.  I  thought  at  first  that  9iy  ai^alyses  of  tlie 
benzoates  were  inaccurat(e;  but  having  repeate4  them  with  the 
same  result,  it  became  obvious  that  .the  cause  of  the  anopEia}y  mps): 
be  something  different.  After  having  made  analytical  experiments 
on  benzoic  acid  in  a  free  state,  and  in  that  of  benzoate  and  sub- 
benzoat)^,  I  found  tl^at  the  \pss  diminished  in  proportion  as  the  aci^ 
Mras  more  /itrongly  retained  by  tjhe  base ;  so  that  the  subbenzoates 
gave  a  jess  loss  than  the  o.theF  $alt9f  This  induced  me  to  examine 
whetlier  there  was  really  an  evaporation  of  undecoroposed  acid 
/during  the  experiments.  I  observed  that  the  vessels  through  which 
the  gas  had  passed,  and  in  which  it  remained,  had  diminished  in 
transparency,  though  not  very  remarkably.  As  these  experiments 
were  mostly  made  in  the  very  severe  winter  of  1S13-14>  it  happenefl 
sometimes  that  thQ  tjemperature  pf  the  mercury  ip  the  trough  was 
lit  3^  or  at  zero.  Oh  this  account  a  greater  quantity  of  th^  apid  bad 
been  deposited  in  the  part  of  the  tube  which  entered  the  niercuiy^ 
where  1  found  sufficient  to  be  collected  and  examined.  It  possessed 
tne  characters  of  benzoic  acid ;  but  its  odour  was  a  little  empyreu* 
patic. 

The  analysis  of  a  quantity  of  subbenzoate  of  lead,  containing 
0*317  of  acid,  gave  0*1414  water  and  0*8645  carbonic  acid,  Henc^ 
the  acid  is  composed  of 

Hydrogen , 5'15 

Parbon ,.;.............'..,.  74*'4l 

'Oxygen ....;..,.......;..; 20*43 

100-00 

The  most  simple  ratio  in  which  tjbese  bodies  can  be  combined  is 
3  O  +  12  H  +  15  C>  or  (which  comes  to  the  same  thing) 
O  +  3  H  +  5  C.  By  turning  these  volumes  into  numbers  we 
jbaye  the  composition  of  the  ac}d  per  cent,  as  follows  ;-^     * 

Hydrogen i ^'2J 

Carbon  . . . .  i , , , . .  74'7i 

Oxygen 20*02 

«  ■  ■ ,— 

100*00 

Now  6*69  X  3  ==  20  07.  JJence  J^  follows  tjiat  the  analysis  of 
^he  subl)enzoate  has  given  an  exact  result;  while  neither. the  ber*- 
ssoate  nor  fused  ben2;oie  acid  ever  gave  more  than  4*8  hydrogen  and 
70  carbon.    '      '     . 

>  9.  Tannin  from  Nutgalls. — ^I  prepared  a  cold  infusion  of  nut- 
galls  in  water,  which  I  mixed  with  ammonia  till  it  ceased  to  act  as 
an  acid.    I  then  added  a  little  of  the  inf^ision  not  mixed  m(h 


^ 


1815.}        Elements  of  Organic  Nature  are  combined.  ]83 

ammonia  till  I  restored  the  property  of  reddening  litmus  paper^ 
that  there  might  be  no  excess  of  ammonia.     The  tannate  of 
ammonia  thus  foroied  mixed  with  a  solution  of  muriate  of  barytes 
lets  foil  abundance  of  tannate  of  barytes.    I  se])arated  it  by  a  filter, 
and  washed  it  with  care.    From  the  experiments  of  Sir  H.  Davy, 
we  know  that  the  gallate  of  barytes  is  soluble  in  water ;  so  that  m 
tfa&  experiment  it  is  only  the  tannate  which  is  precipitated.    Tho 
tannate  of  barytes  mixed  with  diluted  sulphuric  acid  furnished  a 
super-tannate  of  barytes  soluble  in  hot  water.    To  this  solution  I 
added  diluted  sulphuric  acid  till  almost  the  whole  was  decomposed. 
I  filtered  the  liquid  thus  obtained,  which  had  a  very  astringent  taste, 
and  strongly  reddened  litmus  paper.    This  last  property  was  not 
ovring  to  the  presence  of  sulphuric  acid,  for  the  liquid  still  retained 
tannate  of   barytes  in  solution.     I  now  mixed  it  with  caustic 
amnacmia  till  the  tannate  of  barytes  began  to  precipitate.    This 
solution  1:>f  tannate  of  ammonia,  with  a  small  excess  of  tannin,  was 
mixed  with  neutral  nitrate  of  lead  as  long  as  any  precipitate  fell. 
The  tannate  of  lead  thus  obtained  had  a  yellowish  colour,  and 
became  somewhat  brown  while  washed.    On  examining  the  com* 
bination  of  tannin  with  oxide  of  lead,  I  found  that  the  oxide  has  a 
strong  propensity  to  combine  with  an  excess  of  tannin,  and  that  the 
precipitate  obtained  was  in  reality  a  mixture  of  tannate  and  super* 
tannate  of  lead.     I  fo4md  that  the  super-tannate  might  be  rendered 
neuter  by  boiling  it  in  water  as  long  as  that  liquid  separates  tannin. 
The  water  dissolves  no  part  of  the  oxide ;  and  the  tannate  which 
remains  undissolved  is  neutral.     If  the  precipitation  of  the  tannate 
takes  place  at  212^  there  i^  very  little  super-tannate  formed. 

Neutral  tannate  thus  prepared  was  dried  in  a  vacuum,  not  to  be 
exposed  to  the  influence  pf  tb^  oxygen  of  the  air,  by  which  it  is  a 
little  altered. 

Tannate  of  lead  obtained  at  different  times,  though  by  the  same 
means,  was  analvzed  by  combustion.    It  gave  3^'12,  34*21,  34*56 
per  cent,  of  oxicie  of  lead,  probably  as  the  excess  of  tannin  was 
more  or  less  completely  removed.    Hence  this  tannate  if  com«  ' 
posed  of  -  ' 

Tannin 65-79    100 

Oxide  of  lead 34^21    52 

100-00 

Now  52  oxide  of  lead  contain  3*718  of  oxygfjn. 

When  I  attempted  to  obtain  a  subtannate  of  lead  by  means  of  the 
action  of  ammonia  on  the  neutral  tannate,  I  obtained  a  tannate  of 
a  browner  colour,  and  very  mucous;  but  which,' after  being  washed 
and  dried  in  a  vacuum,  gave  34*6  per  cent,  of  oxide  of  lead. 
Hence  it  would  appear  that  ammonia  does  not  decompose  the 
neutral  tannate ;  just  as  happens  when  we  add  an  ^cess  of  alkali 
to  the  tannate  of  the  same  alkali. 

There  is,  however,  a  subtannate  which  I  obtained  by  precipitating 
tannate  of  amnsonia  with  a  boiling  solution  of  subnitrate  of  lead. 
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This  oompound  is  white;  and,  wbea  dried,  it  becolnes •  greenish  ; 
but  I  have  never  obtained  it  of  the  same  degree  of  satyration  when 
prepared  by  difierent  processes,  l^e  tannio  in  it  was  always  com-' 
bined  with  more  than  \\  times  as  mach  base  as  in  the  neutral 
tannate ;  though  it  never  contained  so  much  as  twice  timt  quantity.. 
I  analyzed  tannin  by  employing  for  the  combustion  both  aupeiv 
tannate  and  tannate  as  neutral  as  possible,  and  the  analyses  fiir-t 
nished  the  same  result  :  0*4  of  tannin  produced  0  142^  water  and 
0*7625  carbonic  acid.    Hence  tanntn  of  nutgalls  is  coflOfKtted  of 

Hydrogen 4*186 

Carbon 5M60 

Oxygen 44*654 

100*000 

But  we  have  seen  that  100  of  tannin  combine  mth  52  joaaie,  of 
lead,  the  oxygen  in  which  is  8*718,  Now  3'7l^  x  12  «  44^16. 
Hence  we  may  conclude  that  tannin  contains  12  volumes  of  oxygetw 
But  there  is  no  doubt  that  there  must  be  an  analogy  between  g^ie 
acid  and  tannin,  and  this  analogy  can  scarcely  be  any  thMig  else 
than  the  same  compound  radicle  combined  with  (Afferent  vokHDPei 
of  oxygen.  Supposing,  then,  that  tannin,  like  gallic  acid,  octttains 
equal  volumes  of  carbon  and  hydrogen,  and  that  it  is  L20  4- 
18 C  +  18  H,  or  (which  comes  to  tb^  same  thing)  40  +  61 C  + 
6  H,  its  composition  ought  to  be  per  cexxt. 

Hydrogen .••«••••     4*45 

Carbon 50*55 

Oxygen • .:  45*00 


■• 


100-00 


Here  we  6nd  a  little  more  hydrogen  and  a  little  less  carbon  than 
the  analysis  indicates.  ISiis  is  a  necessary  oooaequence  of  tfae  dis- 
hydrogenation  which  tannin  undergoes  by  exposure  to  tiie  akr^  in 
consequence  of  which  the  colour  of  its  combinations  becomes 
darker  and  darker ;  so  that  we  never  can  procure  this  substance  in 
a  perfect  state,  excepting  in  fresh  nutgalls  in  which  the  tannin  is 
not  yet  coloured* 

(To  he  continued.) 


Article  IV. 


Olservations  on  some  Toinis  connected  with  the  Atonnc  Thsory, 
By  Thomas  Thomson,  M.D.  F.R.S. 

Professor  Berzklius,  having  In  his  important  dissertatiow  on 
this  «ubgect   published  in  the  seaond^  thirds  fourth^   aad  fifth 
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volumes  of  i)a!e:  ulnnals  of  Philosophy ,  pointed  out  some.  difficukie3 
which  present  themselves  whea  we  apjply  the  atomic  theoi^  to  ^9 
salts^  aiid  having  in  a  recent  paper  refused  to  admit  Mr.  P^ton'^ 
attempts  to  remove  these  difficulties  as  valid*— perhaps  the  reader 
will  not  be  displeased  if  1  state  here^  in  as  few  words  as  possible^ 
how  I  have  been  in  the  habit  of  viewing  these  difficulties  when  tt^y 
happened  to  present  themselves  during  my  examimition  of  th^ 
difierent  genera  of  salts.  When  a  difficulty  occurs  in  any  branch 
of  clienHcal  investigation,  the  greater  number  of  persons  there  are 
who  attempt  to  explain  it,  so  much  the  sooner,  in  all  probability, 
will  it  be  removed.  Even  should  my  explanations  not  prove  per- 
fectly satisfactory,  they  may  serve  to  convey  a  lucky  thought  to 
some  other  person,  who  may  be  more  fortunate  in  his  endeavours. 

1 .  It  appears  from  the  tables  of  the  sulphates,  carbonates,  and 
nitrates,  published  in  the  second  and  third  volumes  of  the  Annals 
of  Philosophy y  that  the  yellow  oxide  of  lead  combines  always  with 
two  integrant  particles  of  acid  when  it  constitutes  neutral  sulphate, 
carboaate,  and  nitrate  of  lead.  The  same  law  helds  in  the  pbos* 
phate,  bmte,  oxalate,  and  all  the  other  neutral  salts  of  lead^ 

Nitrate  of  lead  is  composed  of . ...,.  2  n  +   1  /    ......  41*569 

Sulphate  of  potash  ...^ 1  5   +  1  p 11*000 

5i;-58d 

Now  if  mc  tnifc  41*58  fpi^ins  of  nitrate  of  lead  with  \l  gnuqs  of 
M^phate  of  potash  a  double  ^ecooo^ciisitioa  will  take  p1|U!e^  and  two 
neutral  seUs  will  be  pappduced^  nawJy^  nitrate  of  potash  and  sul^ 
phate  of  lead,  composed  as  ^lows : — 

Nitrate  of  potash ....  1  n  +  I  p  12*603 

Sulphate  of  lead  ....2s+1/    37*974 

6O777 

*Noow  it  is  obvious  to  the  eye  4hat  if  the  two  salts  be  composed  ^s 
we  have  supposed^  «uch  »,  double  decomposition  is  impossiUe^ 
The  first  two  salts  contain  two  integrant  particles  of  nitnc  acid; 
the  last  two^  only  one  integrant  partide ;  while,  on  the  contrary^ 
there  is  <)nly  one  int^rant  particle  of  sulphuric  acid  in  the  £rst  two 
salts,  iMit  two  in  the  last  two.  The  weight  of  the  first  two  salts  Js 
52*58  gcains ;  that  of  the  last  two,  50*777  grains.  Thus  about  two 
grains  of  we^t  are  lost  by  the  4ecomposition ;  while  a  particle  ojT 
nitric  aci<l  mu»t  be  itransmuted  into  a  particle  of  sulphuric  acid* 
The  same  absurdities  aud  xigm^dictions  will  be  found  to  take  place 
whenever  we  attempt  to  i;educe  any  double  decomposition,  by  lOie^o^ 
of  a  jsalt  of  lead,  .to  calculation. 

It  is  ^ery  obvious,  from  the  appearance  of  these  conti:^ctIoi^ 
and  absurdities,  that  there  must  exist  some  error  in  our  tables; 
that  the  salts  of  lead  cannot  be  constituted  as  we  have  ^uppos^d 
them*    Now  a  v^ry  slight  altenal^n  will  rejnpvi^  all  the  aoppi^es^ 
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and  render  the  composition  of  tlie  salts  of  lead  quite  conformable 
to  experiment.  Reduce  the  weight  of  an  integrant  particle  of 
yellow  oxide  of  lead  to  one-half  the  weight  which  1  have  given  it  in 
my  original  table,  published  in  the  second  volume  of  the  Annals  of 
Piiilosophy.  Let  the  weight  be  13-J>87  instead  of  27 '974.  In  that 
case  all  the  salts  of  lead  will  be  composed  of  one  integrant  particle 
of  acid  and  one  integrant  particle  of  oxide  of  lead  ;  we  ha:ve 

Nitrate  of  lead  composed  of I  n  +   I  I    20-790 

Sulphate  of  potash Is    +    I  /> 11-000 

31-790 

Forming, 

Nitrate  of  potasli ... .  I  n  +    1  p  • 12-80S 

Sulphate  of  lead  ... .   1  ^    +    1  /    18-987 

31-790 

Here  the  double  decomposition  is  obviously  possible.  The  weight 
cf  the  first  two  salts  is  just  the  same  as  that  of  the  last  two>  aad  the 
immber  of  integrant  particles  is  the  same  in  both. 

It  seems  to  me  to  be  absolutely  necessary  to  remove  this  ancHoaly 
from  the  salts  of  lead  ;  nor  do  I  see  any  other  method  of  doing  so 
except  the  one  I  have  just  now  proposed ;  but  if  we  reduce  the 
weight  of  an  integrant  particle  of  yellow  oxide  of  lead  to  one-half, 
it  is  obvious  that  it  must  no  longer  be  considered  as  a  compound  c^ 
1  atom  lead  -f  2  atoms  oxygen,  but  of  I  atom  lead  -|-  1  atom 
j&xygen.  It  will  be  a  protoxide  instead  of  a  deutoxide.  If  so^ 
provided  it  be  true  that  the  brown  oxide  contains  just  twice  as  much 
oxygen  as  the  yellow  oxide,  numbers  adopted  on  the  authority  of 
BerzeliMs,  the  brown  oxide  must  be  a  deutoxide  of  lead  composed 
of  1  atom  lead  4-  2  atonos  oxygen.  The  red  oxide,  which  is  inter- 
mediate, must  be  considered  as  a  compound  of  one  integrant  par- 
ticle of  yellow  oxide  and  one  integrant  particle  of  bcown  oxide. 
This  notion  was  first  suggested  by  Proust,  and  appears  to  have  been 
adopted  by  Mr.  Dalton.  I  own  that  in  consequence  of  the  anomaly 
which  I  have  just  pointed  out  I  have  been  for  some  time  inclined  to 
the  same  opinion ;  but  a  desire  previously  to  examine  the  properties 
of  the  red  oxide  of  lead  under  this  fMJt  of  view  has  hitherto  pre- 
vented me  froii)  making  any  alteratid^Vn  the  weight  of  an  atom  of 
lead.  Berzelius  refuses  to  adopt  this  opinion.  There  is,  no  doubt, 
another  method  of  getting  rid  of  the  anomaly  which  has  been 
pointed  out  above  without  having  recourse  to  it ;  namely,  to  double 
the  weight  of  an  atom  of  all  the  other  metals ;  but  that  method 
would  be  attended  with  much  greater  inconveniences,  and  cpuid 
not  therefore  be  adopted  with  propriety.  I  do  not  see  any  alterna* 
tlve,  therefore,  in  the  present  state  of  our  knowledge,  but  that  of 
adopting  the  opinion  of  Proust  respecting  the  nature  of  red  lead, 
abd  considering  yellow  oxide  of  lead  as  a  protoxide. 

If  any  person  has  taken  the  trouble  to  study  the  tables  ot  the 
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salts  whidi  I  ^ve  published,  he  will  have  been  struck  with  some 
otoer  anomalies  of  a  similar  nature  to  those  belonging  to  the  salts  of 
lead ;  but  I  forbear  touching  upon  them  4t  present,  till  we  are  U^ 
Dc^e^ion  of  more  perfect  analyses  than  have  been  hitherto  pal>> 
liflhed.  ^ 

2.  Certain  salts  have  been  analyzed,  the  composition  of  whicbji 
^when  stated  in  symbols,  presents  us  with  the  anomaly  of  i-^  atoms 
of  one  substance  combined  with  one  atom  of  another.  Thus  $uj^- 
sulphate  of  iron  is  composed  thus,  1  (S  O^)  +  1  4.  (F  0«);  or  it 
contains  one  integrant  particle  of  sulphuric  acid  and  1-^  integrant 
particle  of  black  oxide  of  iron.  As  such  a  con^position  is  obviously 
impossible,  it  is  clear  that  in  such  cases  a  certain  ;Qumber  of  inte- 
grant particles  of  sulphuric  acid  must  be  combined  with  a  certain 
number  of  integrant  particles  of  oxide  of  iron.  If  we  multiply  by 
two,  the  anomaly  will  disappear.  We  shall  then  have  2  (S  O')  + 
3  (F  O*)  ^  that  is  to  say,  the  salt  is  a  compound  of  two  Integrant 
jpaiticfes  of  sulphuric  acid  and  thre.e  integrant  particles  of  black 
pxide  of  iron.  Such  combinations  do  not  present  any  thing  incom- 
imtible  with  the  atomic  theory,  which  admits  of  such  combinations  ; 
but  they  ponstitute  exceptions  to  one  of  the  general  laws  whic^ 
Berzelius  has  deduced  from  his  numerous  analyses.  The  law  is, 
that  in  all  inoi^nic  compounds  one  of  the  constituents  always 
enten  in  the  state  of  a  single  atom.  In  the  subsulpliate  of  iron 
there  is  no  single  atom,  either  simple  or  compound.  It  consists  of 
12  atoms  of  oxygen,  three  of  iron,  and  two  of  sulphur ;  or  of  two 
integrant  particles  of  sulphuric  acid  and  three  integrant  particles  of 
black  oxide  of  iron.  The  composition  of  the  subsulphate  of  copper 
may  be  explained  in  the  saijae  way.  Its  symbol  is  I  (S  O')  -f 
1^  (C  O^),  or  one  integrant  particle  of  sulphuric  acid  combined 
with  1-J-  integrant  particle  of  black  oxide  of  copper.  If  we  mul- 
tiply by  two  we  obtain  2  (S  O')  +  3  (C  O*),  which  I  conceive  to 
be  the  real  constitution  of  the  salt ;  namely,  a  compound  of  two 
Integrant  particles  of  sulphuric  acid  with  three  integrant  particles  of 
black  oxide  of  copper.  The  subarseniate  of  lead  admits  of  the 
same  explanation.  Its  symbol  is  I  (As  G^)  +  I4.  (P  O*),  or  one 
integrant  particle  of  arsenic  acid  combined  with  1^  integrant  par- 
ticle of  yellow  oxide  of  lead.  When  we  multiply  by  two  we  obtdp 
2  (As  O*)  +  8  (P  O*) ;  that  is,  two  integrant  particles  of  arsenic 
acid  united  with  three  integrant  particles  of  yellow  oxide  of  lead. 

Various  other  similar  examples  might  be  adduced  ;  but  they  are 
all  explicable  in  the  same  way.  Tljiey  appear  to  me  to  constitutis  so 
many  exceptions  to  Berzelius's  law  above-mentioned,  and  to  show 
that  it  does  not  hold  so  universally  as  he  had  supposed. 

3.  Professor  Berzelius  has  just  favoured  the  chemical  world  with 
an  analysis  of  a  considerable  number  of  the  vegetable  acids,  and 
^me  other  vegetable  substances.  That  these  experiments  have  bee^ 
conducted  with  the  greatest  care  is  evident  from  tjhe  details  into 
which  Berzelius  has  entered  ;  nor  have  I  the  least  doubt,  from  the 
pncommoA  precbioh  "^hich  characterizes  whatever  is  done  by  this 
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additional  checks  that,  by  a  judicious  application  of  them  to  the 
coiisci^utipn  of  these  acids  as  determined  by  Berzelius^  we  may 
obt^n  results  approaching  exceedingly  near  the  truth.  I  shall  at 
present  apply  that  theory  to  the  investigation  of  the  composition  of 
oxalic  acid. 
Accordii^  to  Berzdiusj  that  acid  is  composed  as  follows  :— 

Oxygen 66*534   6  «tam9 

Carbon 3S*222   4     : 

Hydrogen 0*244 i 

100-000  TT 

But  ^  I  consider  the  weight  of  an  atom  of  hydrogen  as  twice  as 
great  as  Berzelius  makes  it^  we  must,  in  order  to  repres(ent  tlie 
composition  of  this  acid  according  to  my  numbers^  ilouble  jdie 
number  of  atoms  of  oxygen  and  carbon  which  it  contains.  It  will 
tl^en  be  composed  of 

Oxygen  .• 12atomA 

Carbon   8 

Hydrogen   1 

■  -  » 

n 

60  thsit  it  is  ^  very  complicated  body.  The  yireight  of  an  inte- 
^nt  particle  of  it  ingst  be  18  140.  We  might,  indeed^  reduce 
the  number  of  atoms  in  tlvs  acid  to  1 1  by  doubling  the  quantity  of 
hydrogen,  obtained  by  9erze[lius ;  fox  the  difierence  seems  to  be 
within  the  limits  of  the  unavoidable  errors  to  which  sych  experi- 
.pients  are  liable.  But  Berzelius  does  not  think  that  he  couldmve 
committed  any  such  error.  Let  us,  therefore,  have  recouiye  to 
linother  method  of  deterfniping  the  weight  of  an  integrant  particle 
pf  oxalic  acid. 

From  the  analysis  of  oxalate  of  lead  n^ade  with  great  care  by 
'Ser^lius  it  appears  to  be  a  compound  of 

Oxalic  acid  100 

Yellow  oxide  of  lead    ^ 307*5 

Now  there  can  be  no  doubt,  from  a  comparison  of  all  the  genera 
of  salts  hitherto  exan^ined,  that  oxalate  of  lead  is  a  cemppun^l  of 
two  integrant  particles  of  oxalic  acid  and  one  integnmt  particle  of 
•j^Uow  oxide  of  lead ;  sp  that  to  find  the  weight  of  an  integraot 

IDA 

-particle  of  oxalic  acid  we  have  this  proportion : — 307*5  :  r^    :: 

{27*^7^  :  4*548  =t  an  integrant  particle  of  oxalic  acid.    Now  this  ji 
just  the  iotirth  part  of  the  weight  of  thfit  acid  resulting  from  the 
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)6{  dksMc  ddidi  as  a&y  oM  friny  ikthfy  Mnlseir  bv  ettttnmitig  the 
iAfitiposiiibn  of  the  ox&btfes^  a  tabte  of  which  I  sabjohi  fet-  the 
liktis^rticlti  of  the  re^e^  t^ 

W^rght  of  ah 
iirte^frAnl  ^ttrtide. 

p    10*634 

p    16-266 

p   24-5S6 

S    17*150 

s    21-784 

a   6-783 

a   11-417 

ih......  7-211 

I    8-254 

I    12-888 

b    «...•.  14-a«5 

at i  11-5)34 

«i . .  i . . .    6-770 

y 13-034 

gl 14-467 

^    10-290 

c    19-268 

p  +  Ic.  29-902 
^    +  1  c  .  32-410 


If  dinVei^ 
atoms. 

Ok^flate  df  pcjfteh 1  ox  + 

fihibxalaf  6  of  pdtiush . .  k 2  ox  + 

iSdadh^klate  of  {iotesh 4  ox  -^ 

Oxalate  of  soda 2  ox  + 

Super-oXalate  of  soda   3  ox  + 

Oxalate  5f  kmrnohki  ;.  4 .... ;  1  odb  4. 

Binoxalate  bf  ammonia ......  !2  (kt  + 

Oxalate  of  magnesia  ....... 

■  lime 


fiinoxalatie  of  lime  . 

^ialatb  61  bdrytiM  ; 
'1  T'  tirn*  atrOntiaii 
■■   '  ■■    '^  aldniina 

■  yttria  . . . 

■  glucina  . 

2irconia 

:=ii-  copper  . . 


b-  w  *•  4 


.  •   .  • 


•  h 


ox 

+ 

ox 

+ 

2 

ox 

+ 

ox 

4- 

ox 

+ 

bx 

+ 

ox 

+ 

ox 

+ 

ox 

+ 

2 

ox 

+ 

potash-and-copper .  2  cw;  + 
soda-and-copper 
ammonia  -  and  - 


3 

2 
cqiper 

iron 2 

i^rotalate  of  iron 3 

Ototate  (^  nickd  ^.i 2 


} 


idmM 


OX 

ox 

ox 
ox 
ox 


£U. 


.   utu. 


t\l\/'". 


+ 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
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rr«  >»  . 


^ 


i_  *_ 
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cobalt  4  •  •  4  • . . .  • .  2  ox 

ielid  ••«••.. 2  oo? 

zinc 1  ox 

mercury   1  ode 

silver  •«••••••••.  1  ox 

tnsmtith 1  ox  -f 

manjganese  •••.•.  2  oa;  + 

ttranium 1  ox  + 

ceriinU ..vt  2  or  4- 

platinum  • 1  ox  -f 


an  ihtegi^nt  jMrrticle 


a  +  Ic  .  26-051 

• 

i    18-333 

i    23-OlSr 

n  18-578 

c    ^  18-5&4 

I    37-242 

z   9^661 

ftt 80-684 

<$    19-848 

if   wv.. ..  14*628 

ffc 17-101 

u   ;.....  19-684 

c    28-il5 

p   17795 


An  these  sidts  corroboi^te  the  wisight  of  an  integrant  particle  ^of 
•^Mlte  Add  us  deduced  from  the  analysis  of  oxalate  of  lead.  Mete, 
then^  we  have  two  experiments  of  Berzelius^  which  ate  Jncdnsrst^t 
with  each  other ;  namely,  the  analysis  of  oxalic  acid  and  the 
analysis  of  oxalate  of  lead.  Both  were  made  with  the  greatest 
care;  but  as  they  are  inconsistent  with  each  other,  they  cannot 
both  be  correct,  and  there  can  be  no  hesitation  about  which  of  them 
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ought  to  be  followed.  The  analysis  of  oxalate  of  lead,  is  much 
simpler^  not  liable  to  the  same  uncertainties^  and  susceptible  pf 
greater  exactness  than  the  analysis  of  oxalic  acid.  We  ought, 
therefore,  to  be  guided  by  it ;  especially  as  it  is  corroborated  Yg 
various  other  very  exact  analyses,  as  those  of  oxalate  of  potasn, 
oxalate  of  ammonia,  and  oxalate  of  strontian.  But  if  we  adopt 
this  determination,  and  compare  it  with  the  analysis  of  oxalic  acid, 
we  shall  find  that  this  acid  must  be  composed  of  six  atoms;  namely, 
three  atoms  oxygen,  two  carbon,  and  one  hydrogen ;  and  its  com-, 
position  will  be 

"Weight. 

Oxygen 64739  or  3  atoms  =  8*000 

Carbon 32*413         2  =   1-502 

Hydrogen 2-848        1  =  0*132 

100-000  4-634 

Now  thi$  is  the  composition  of  the  acid  which  I  deduced  some 
time  ago  by  comparing  my  own  analysis  of  oxalic  acid  with  the 
composition  of  oxalate  of  lead  as  determined  by  Berzelius.     I, 
obtained  for  the  composition  of  oxalic  acid 

Oxygen  .  • . .  • ...•••  64 

Carbon 32 

Hydrogen 4 

100 

My  experiment  was  conducted  with  great  care,  and  I  still  con- 
sider my  result  as  nearer  the  truth  than  either  that  obtained  by  G^y- 
Lussac  and  Thenard  or  by  Berzelius.  My  excess  of  hydrogen 
amounts  to  about  one  per  cent.,  and  was  probably  owing  to  the  salt 
which  I  employed  in  the  analysis  not  being  quite  free  from  water. 
Mr.  Dalton  has  adopted  the  same  constitution  of  oxalic  acid  with 
the  above,  and  probably  he  has  been  led  to  it  by  the  same  mode  of 
reasoning  from  which  I  deduced  it. 

I  shall  take  another  opportunity  of  examining  the  other  adds 
analyzed  by  Berzelius,  by  applying  to  them  the  test  of  the  atomic  ^ 
theory.  What  I  have  here  said  is  sufficient  to  show  us  that  the  ' 
most  cautious  and  elaborate  experiments  are  not  sufficient  of  them- 
selves to  make  bs  acquainted  with  the  composition  of  these  intricate 
bodies ;  though  such  experiments  afford  us  considerable  assistance, 
and,  when  compared  with  the  structure  of  the  salts  as  explained  by 
the  atomic  theory,  will  generally  be  sufficient  to  give  us  idl  the 
information  respecting  the  constitution  of  these  acids  which  we  can 
expect  to  obtain. 
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Article  V. 

Observations  on  the  Uses  of  the  Dorsal  Vessel^  or  on  the  Influence 
which  the  Heart  exercises  in  the  Organization  of  articulated 
Animalsy  and  on  the  Changes  which  that  Organization  expe- 
riences  when  the  Heart  or  the  Organ  of  Circulation  ceases  In 
exist.    By  M.  Marcel  de  Serres, 

{Continued  from  Vol.  W.  p.  S55.) 

I  BEGAN  the  examination  of  the  dorsal  vessel  with  those  sjpecles 
in  which  we  see  it  beating  externally.  Among  those  I  chose  the 
larvse  of  the  coleopterse  and  lepidopterae.  The  larva  of  the  geotrupa 
nasicornis,  being  very  common,  seemed  proper  for  my  object.  The 
dorsal  vessel  of  this  species  is  elongated  and  cylindrical.  When 
separated  from  the  muscles  and  fatty  membranes  which  surround  it, 
we  see  that  its  diameter  is  the  same  in  almost  the  whole  of  its 
lengthy  being  only  a  little  contracted  at  the  two  extremities.  Having 
fully  ascertained  this  disposition,  I  endeavoured  to  ascertain  if  there 
were  any  ramifications.  For  this  purpose  I  examined  it  with  the 
greatest  attention,  and  with  the  best  gla^s.  The  contractions  were 
alwajrs  confined  to  the  dorsal  vessel,  and  never  extended  beyond  the 
canal  which  runs  along  the  back.  1  then  placed  tliis  vessel  under 
the  lens  of  my  microscope,  and  could  not  perceive  any  ramifica* 
tions,  not  even  in  the  membranes  which. surround  it.  In  vain  I 
endeavoured  to  find  some  trace  of  them  in  the  membrane  of  the 
intestinal  tube,  the  fibres  of  the  muscles,  especially  in  those  of  the 
rings  of  the  abdomen  and  mandibles,  which  ought  to  have  presented 
themj  if  any  had  existed,  in  consequence  of  the  energy  of  their 
contraction,  and  the  need  which  these  organs  have  of  vessels. 

I  then  examined  the  dorsal  vessel  of  the  geotrupa  nasicornis  et 

punctata ;.  but  all  my  attention  was  unable  to  discover  the  least 

ramification.  ^  I  subjected  to  the  same  examination  a  very  consider* 

able  number  of  coleopterie,  the  largest  that  I  could  procure,  as  the 

ateuchus  semi-purictatus,  ceionia  aurata  etjastuosa^^  scarites  gigasp 

eeramln/x  heros^  blaps  gigas,  and  mortisaga.     In  all  of  th^m  I 

observed  the  dorsal  vessel  without  any  ramifications.    These  dissec** 

fions,  however,  convinced  me  that,  without  a  certain  attention^ 

nunifications  of  that  vessel  may  be  supposed  to  exist,  on  account  of 

the  colour  and  disposition  of  the  hepatic  vessels,  which,  being  long 

aod  almost  capillary,  spread  over  every  part  of  the  body,  and  ar^ 

often  found  fixed  to  it>  after  the  intestinal  tube  has  been  removed. 

To  determine  with  certainty  this  disposition,  we  mMst  allow  the' 

intestinal  tube  to  remain,  and  dissect  in  water.    This  liquid  lifts  up 

the  hepatic  vessels  ;  so  that  it  becomes  easy  to  follow  them  tp  their 

insertion. 

Though  1  could  not  perceive  any  ramifications  in  these  species,  I 
iras  not  entitled  to  conclude  that  they  did  not  exist  in  insects.    | 


I 
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therefore  made  new  dissections.  The  locusta  gygantea  being  the 
largest  insect  in  Europe,  1  made  it  the  subject  of  my  new  observa- 
tions }  but  I  was  not  more  fortunate  in  that  species  than  I  had  been 
in  the  preceding.  The  same  thing  happened  with  the  locusta  Ire- 
vipennis,  verrucivoray  grisea,  gryUus  Ihteola,  and  migratorius. 
Though  all  these  species  are  ot  a  considerable  size,  I  tried  new  dis- 
sections on  the  blatta  occidentalis,  acheta  campestrisy  empusa  pau- 
peratQj  and  mantis  religiosa.  In  all  these  I  found  the  dorsal  vessel 
without  any  ramification ;  and  what  assured  me  of  this  was^  that 
after  removing  it  with  the  greatest  care,  I  could  perceive  no  trace  of 
rupture,  which  would  have  been  the  case  if  it  had  been  torn  from 
the  ramifications  of  that  vessel.  No  liquid  was  ever  seen  to  run  out; 
but  this,  as  we  shall  show  hereafter,  might  depend  upon  a  variety 
of  circumstances. 

But  it  was  necessary  to  verify  the  observations  of  Comparetti. 
For  that  purpose  I  examined  the  dorsal  vessel  in  a  great  number  of 
lutterflies,  tenebrios,  and  crickets.  All  these  dissections  confirmed 
the  results  that  I  had  already  obtained.  The  same  was  the  case 
when  I  studied  the  organization  of  the  sphinx^  Tioctua,  and  telli- 
gonia,  all  of  them  insects  of  a  large  size,  tt  remained  to  be  9een 
whether  the  dorsal  vessel  of  flies  and  of  syrphus  presented  any 
ramifications,  as  Comparetti  has  described  such  with  considerable 
detail.  T  saw  in  general  in  the  dipterae  and  hymenoptercB  the  dorsri 
vessel  exhibiting  numerous  contractions ;  but  I  was  never  able  to 
perceive  either  vessels  or  pulsations  along  the  side  of  the  dorsal 
vessel.  Yet  I  studied  this  vessel  in  the  scolia  jUmfrtmSy  apis 
violaceaf  and  syrphus  lifasciatus  of  Panzer,  the  largest  species  to 
be  found  in  the  south  of  France.  I  then  took  the  apis  melUfica, 
which  Comparetti  mentions  expressly.  Though  the  research  in  this 
case  was  more  difficult,  on  account  of  the  smallness  of  the  species, 
I  did  not  perceive  the  cylindrical  vessels,  of  which  that  anacomist 
speaks,  and  which  accordmg  to  him  proceed  from  the  eiftreinity  of 
the  dorsal  vessel,  one  gding  to  the  upper  part  of  the  body,  the  other 
to  the  lower.  Though  the  disposition  here  mentioned  by  Compa- 
retti indicates  the  regular  course  of  a  vessel,  I  still  believe  be  was 
deceived  by  the  appearance  of  the  hepatic  vessels. 

I  terminated  these  first  researches  by  the  examination  of  (he  larvee 
of  the  lepidopterde.  I  chiefly  dissected  those  of  the  sphinx,  of  the 
tithymale,  and  of  the  bombyx  of  the  mtflberry.  All  these  larm 
appeared  to  me  to  have  a  dorsal  vessel  without.ayiy  kind  df  ramifica- 
tion. I  sought  likewise  to  discover  some  traces  of  vascalaf  vessels  m 
Ae  cellular  or  muscular  coats  of  the  intestines — coats  which  certainly 
would  have  received  them  if  any  had  existed,  for  it  is  very  well 
known  that  the  digestive  apparatus  is  very  distinct  in  lervle.  The 
muscles  of  the  mandibles,  examined  with  the  same  design,  appeared 
equally  destitute  of  all  vestiges  of  vessels,  with  whatever  care  I 
examined  them. 

These  facts  jprove  that  the  dorsal  vessel  in  insects  is  a  canal  almost 
tyliQdrical>  only  a  little  tapering  a€  its  two  extremities.    Its  coo- 
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tractions  are  so  distinct  as  to  be  perceptible  on  the  outside  of  the 
body  when  the  skin  is  not  thick^  and  has  a  certain  degree  of  trans- 
parence. The  contractions  of  this  vessel  are  irregular,  and  scarcely 
ever  isochronous.  This  irregularity  shows  that  they  are  not  pro- 
duced by  a  liquid  in  circulation.  We  shall  find  hereafter  that  they 
do  not  depend  upon  that  liquid,  and  that  they  appear  even  inde- 
pendent of  the  organization  of  the  dorsal  vessel.  These  contrac- 
tions are  not  equally  strong,  nor  equally  nunnerous,  in  all  the 
species.  Thougli  it  is  difficult  to  determine  any  thing  precise  on 
this  head,  yet  they  seem  more  distinct  in  the  larvae  than  in  the 
perfect  insect.  This  difference  is  least  distinct  in  the  voracious 
larvae,  as  those  of  the  geotrupa  nasicomis,  and  certain  species  of 
sphinx  and  bombyx. 

As  to  the  liquid  contained  in  the  dorsal  vessel,  its  colour  has 
always  a  relation  to  that  of  the  adipose  substance  which  surrounds 
this  same  vessel ;  consequently  it  is  not  uniform  in  the  different 
species.  We  observe  in  fact  that  the  fat,  which  surrounds  the 
dorsal  vessel,  has  always  a  colour  analogous  to  that  of  the  liquid 
contained  in  the  dorsal  vessel.  This  constant  similarity  of  colour 
may  lead  to  the  suspicion  that  the  dorsal  vessel  is  destined  for  the 
secretion  of  that  matter  so  necessary  in  animals,  whose  parts  increase 
rapidly  when  they  are  transformed  into  new  organs  difTerent  from 
those  which  existed  before. 

The  humour  of  the  dorsal  vessel,  then,  exhibits  various  shades 
of  colour.  Jt  is  deep  brown  in  most  caleopterae,  greenish  in  certain 
orthi^terae^  yellow  in  the  silk-worm,  orange  in  the  caterpillar  of  the 
willow,  transparent  in  the  larvae  of  the  great  butterfly  {paon)y  and 
of  a  very  light  colour  in  most  of  the  lepidopterae.  When  examined 
before  the  microscope,  this  humoyr  appears  composed  of  a  great 
number  of  globules^  the  transparency  of  which  depends  upon  the 
colour  of  the  humour  itself.  Tliis  organization  announces  an  analogy 
af  this  humour  with  fat.  Like  it,  we  see  it  composed  of  small 
graiDs,  which  before  the  microscope  appear  each  to  consist  of  other 
imaller  grains.  Tiiese  grains  are  merely  little  globules  of  fat,  which 
swim,  or  are  contained  in  small  spherical  and  membranous  sacks. 
The  fat  is  contained  in  membranous  sacks ;  for  of  itself  it  is  fluid, 
and  runs  out  easily  when  the  sacks  are  pierced  with  the  point  of  a; 
fine  needle.  When  thus  extracted,  it  renders  water  muddy,  and 
divides  into  small  masses.  The  humor  of  the  dorsal  vessel  put  into 
water  easily  mixes  with  that  liquid.  A  drop  of  it  spread  upon  a 
piece  of  porcelain  hardens  by  evaporation,  and  then  resembles  gum. 

The  coats  of  the  dorsal  vessel  are  in  general  very  thin.  It  would 
be  diflScult  to  say  to  what  class  they  belong.  As  far  as  I  can  judge, 
the  external  membrane  is  cellular,  and  the  internal  muscular.  Tiie 
dorsal  vessel  is  kept  in  its  position  by  numerous  tracheae,  several  of 
which  lose  themselves  in  it.  It  is  probable  that  these  tracheae,  by 
their  crossing  each  other  in  every  direction,  form  the  outer  coat  of 
the  vesteL  Wliat  proves  this  is  that,  in  certain  species,  as  the 
larvae  of  the  lomlyx  pavonia  major ,  we  see  the  dorsal  vessel  as  if 
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formed  of  longitudinal  white  streaks.  These  streaks. are  merely  the 
traches9  extending  along  the  dorsal  vessel^  and  forming  on  it  an 
inextricable  network.  It  is  easy  to  satisfy  oneself  that  these  vessels 
are  tracheae,  by  plunging  them  into  a  coloured  liquid.  The  whole 
becomes  coloured  except  the  tracheae,  which  we  see  always  dis- 
tinctly,  and  the  principal  direction  of  which  is  longitudinal.  This 
fact,  easily  verified,  proves,^  I  conceive,  that  the  first  membrane  of 
the  dorsal  vessel  is  cellular ;  since  in  certain  species  we  see  dis- 
tinctly the  white  fibrillae  of  the  tracheae  which  compose  it  lose 
themselves  in  it.  At  least  we  observe  that  the  tracheae  have  a  great 
influence  on  the  contractions  of  the  dorsal  vessel — contractions 
always  strongest  in  the  points  where  these  exist  in  ''great  numbers. 
As  it  is  always  the  inferior  portion  of  the  body  that  receives  the 
greatest  niimber  of  tracheae,  so  it  is  the  extremity  of  the  dorsal 
vessel  in  which  the  contractions  are  most  frequent  and  most  sen- 
sible.* We  may  say,  then,  in  general,  that  the  contractions  of  the 
dorsal  vessel  are  always  stronger  in  the  abdomen  than  elsewhere  ; 
and  that  on  account  of  the  great  number  of  tracheae  found  there^ 
and  of  the  direct  communication  of  these  tracheae  by  means  of 
stigmata  with  the  air.  In  the  larvae  which  receive  air  by  the  anus^ 
as  the  libellulas,  this  fact  is  still  more  evident. 

If  the  tracheae,  or,  to  speak  more  correctly,  the  air  which  they 
introduce,  have  a  direct  influence  on  the  contraction  of  the  dorsal 
vessel,  this  ought  to  be  the  better  perceived  if  we  examine  the 
vessel  in  the  different  transformations  which  the  insects  undergo.. 
It  is  known  that  the  same  organs,  or  the  sanie  system  of  organs, 
undergo  great  changes  in  insects^  according  to  the  state  in  which. 
they  are.  When  in  the  larva  state,  the  digestive  system  is  most 
preponderant,  and  the  tracheae  passing  into  the  intestinal  tube  are 
so  numerous  that  they  form  very  numerous  bundles  round  the  intes- 
tines, andxvery  multiplied  nets.  This  disposition  is  particularly 
evident  in  the  caterpillars.  The  caterpillars  which  inclose  them-. 
selves  in  cocoons  have  likewise  this  peculiarity,  that  the  silky  vessels 
become  very  large  at  the  time  that  they  are  going  to  change  into 
crysalids.  These  vessels,  then,  fill  all  the  cavity  of  the  abdomen^ 
and  the  intestinal  tube  diminishes  so  much  that  it  appears  to  con- 
tract upon  itself,  and  to  be  reduced  almost  to  nothing.  This  is 
paiticuiarly  the  case  with  the  worms  that  spin  a  great  deal,  las  the 
silk-worm,  the  Jbombyx  pavonia  major,  media,  trifolia^  quercus, 
&c.  In  the  perfect  insects  the  organs  of  generation,  and  those  of 
motion,  assume  the  greatest  preponderance ;  the  tracheae  become 
likewise  very  numerous  in  those  parts.  Here  is  a  very  sensible 
change  produced  in  the  organs  of  insects,  a  change  which  ia  the 
consequence  of  their  successive  transformations.  But  does  the  same 
thing  take  place  with  the  dorsal  vessel  ?  To  determine  the  point, 
I  compared  the  dorsal  vessel  6f  larvas  with  those  qf  perfect  insects. 

*  LydQttf  t  bat  made  that  remark  In  iiii  excellent  Anatoraie  de  U  Grille  da ' 

Sa)ile. 
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I  found  that  in  general  the  diameter  of  the  dorsal  vessel  was  much 
more  equal  in  larvs  than  in  perfect  insects.  I  first  thought  that  the 
fottn  of  the  body  which  in  the  larvae  exhibits  few  contractions,  but 
is  almost  always  cylindrical,  might  be  the  cause  of  this  equality* 
But  though  this  cause  may  have  some  influence,  I  do  not  think  it 
the  principal  one.  It  seems  Xo  be  chiefly  owing  to  the  much  greater 
equality  with  which  fat  is  distributed  over  the  bodies  of  larvae  thaa 
of  perfect  insects.  In  those  insects  which  have  no  fat  except  in  the 
abdomen,  the  dorsal  vessel  is  scarce  sensible  in  the  thorax,  or  at 
least  its  contractions.  But  in  all,  the  contractions  are  always  greater 
in  the  abdomen^  in  consequence  of  the  tracheae  which  pass  irifto  itj 
as  has  been  already  said.  But  as  an  organ  never  becomes  larger 
without  the  object  which  it  has  in  view  feeling  the  consequence  of 
it,  the  fat  is  much  more  abundant  in  the  abdomen  than  any  where 
else.  Though  this  is  less  evident  in  the  perfect  insects  than  in  the 
larva,  for  reasons  already  explained,  the  abundance  of  adipose 
matter  in  the  abdomen  is  still  very  sensible  in  them.  We  shall  sep^ 
in  a  future  part  of  this  memoir  how  far  these  facts  will  enable  us  to' 
determine  the  functions  of  the  dorsal  vessel. 

The  dorsal  vessel  of  insects  receives  nerves,  and  these  in  consi- 
derable number.  Lypnnet  *  mentions  nine  pair  in  describing  the 
dorsal  vessel  of  the  caterpillar  of  the  willow.  We  cannot  fix  thef 
number  so  precisely,  especially  when  we  take  a  general  view  of  this 
•  vessel ;  but  it  appears  to  us  that  it  always  receives  more  in  the  larvaef 
than  in  the  perfect  insects.  Nerves  seem  even  to  enter  and  lose 
themselves  in  the  membranes  of  this  vessel ;  but  we  have  not  been 
able  to  verify  the  observation  of  Lyonnet,  who  affirms  that  several 
nerves  issue  from  this  organ.  This  skilful  observer  perceiving  the 
dorsal  vessel  to  receive  a  great  number  of  nerves,  thought  that  it 
furnished  to  the  nerves  the  substance  necessary  for  them.  It  would 
be  very  difficult  to  prove  the  truth  of  such  an  assertion,  or  to  demon- 
strate its  falsehood.  We  think  it  sufficient  to  mention  it,  without 
admitting  it ;  for  to  judge  from  analogy,  one  would  not  be  disposed 
to  believe  it. 

Before  speaking  of  the  muscles  of  the  cellular  membrane  which 
keep  the  dorsal  vessel  in  its  position,  we  shall  say  a  few  words  on 
the  contractions  and  dilatations  of  that  organ.  This  vessel,  we  have 
said,  exhibits  stronger  contractions  and  dilatations  in  the  larvae  than: 
in  perfect  insects.  This  is  true  in  general  with  this  restriction,  that 
if  these  contractions  are  more  distinct,  they  are  on  the  contrary  less 
frequent.  Thus  I  reckoned  only  36  pulsations  in  the  minute  in  the> 
dorsal  vessel  of  the  larva  of  the  large  butterfly  (paon)^  while  I 
observed  more  than  82  in  the  locusta,  and  more  than  HO  in  the 
hremus  terresiris ;  but  in  the  larvae  the  contractions  were  so  strong 
that  the  two  sides  of  the  membrane  of  the  dorsal  vessel  touched  one 

•  See  the  Traits  Anatomiqne  de  la  CbeciUe  du  Saute,   chap.  zi.   p.  41Sy 
pi.  xii.  dg.  1, 
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another  when  the  contraction  was  at  its  maximum.  In  the  grass- 
hopper,  on  the  contraxy,  the  contractions  carried  these  membranes 
scarcely  one-fourth  of  the  diameter  of  the  dorsal  vessel.  The 
motion  perceived  in  the  bremus  terrestris  was  rather  a  coatipual 
puliation  than  a  contraction  and  dilatation  of  the  membranes  of  the 
dorsal  vessel.  These  pulsations,  which  I  reckoned  at  140  in  a 
minute,  but  which  in  reality  are  much  more  frequent,  proceed 
from  the  bottom  to  the  top,  and  are  very  irregular.  The  contrac- 
tions and  dilatations  of  the  dorsal  vessel  are  so  strong  in  the  cater- 
pillars that  they  shake  all  their  peritoneal  membrane  and  their 
adipose  tissue ;  which  never  takes  place  in  the  perfeol  insects.  It  is 
obvious  that  when  the  dorsal  vessel  contracts^  its  diameter  roust 
diminish,  while  it  increases  in  the  dictations. 

The  dorsal  vessel  is  maintained  in  its  position  by  muscular  fibreS| 
which  in  general  are  disposed  in  triangles,  and  which  increase  in 
breadth  from  the  superior  part  of  the  body  to  its  inferior  extremity. 
The  muscular  fibres  have  been  called  wings  by  Lyonnet,  because 
they  form  a  kind  of  appendix,  which  puts  one  in  muid  of  that 
organ.  These  appendices,  formed  of  muscular  strings,  contain  a 
great  number  of  vety  smaU  fatty  molecules,  and  some  nerves  ;  but 
these  muscular  strings,  when  carefully  examined  before  the  micro- 
scope, appear  composed  of  very  fine  and  close  transverse  fibres.. 
Besides  these  fibres,  we  see  that  the  fatty  matter  is  contained  in  a 
very  extensible  cellular  substance.  It  is  in  the  numerous  cells  of 
this  substance  that  we  find  a  very  abundant  adipose  matter,  the 
colour  of  which,  always  analogous  to  t^at  of  the  dorsal  vessel,  is 
distinguished  from  the  white  and  more  animalized  fat  contained  in 
the  peritoneal  membrane.  We  may  conclude  that  this  fat  is  more 
animalized  than  that  which  touches  the  dorsal  vessel,  because  its 
properties  are  nearly  similar  to  that  of  animals  with  vertebrse. 

The  colour  of  thb  fatty  substance  is  almost  always  the  same.  It 
is  generally  white,  and  varies  only  in  its  shade  fr&ta  snow-white  to 
yellowish-white.  Its  odour  is  faint,  seldom  disagreeable,  and 
often  almost  nothing.  It  has  no  action  on  vegetable  colours. 
It  is  very  dense ;  and  when  disengaged  from  the  membrane 
that  contains  it,  it  falls  to  the  bottom  of  water.  When  ex- 
posed to  the  air,  it  becomes  yellow  and  rancid,  yielding  a  portion 
of  its  carbon  and  hydrogen  to  the  oxygen  of  the  air.  I  cannot  say 
whether,  as  is  the  case  in  animals  with  vertebrae,  the  fat  of  fhigi- 
vorous  insects  is  firmer  than  that  of  carnivorous  insects.  All  the 
acids  act  on  the  fat  of  insects  with  more  or  less  energv.  Sulphuric 
acid  chars  it  very  readily,  as  I  have  observed  in  the  fat  of  the 
homlyx  pavonia  major.  The  fat  of  the  larva  of  thb  species  dried 
in  the  air,  and  of  consequence  become  rahcid,  and  then  acted  upon 
by  sulphuric  acid,  gives  that  acid  a  strong  yellow  colour,  anddoes 
not  char  very  quickly;  When  the  fet  of  insects  is  treated  with 
BJtxjc  acid,  a  little  nitrous  gas  is  exhaled.  The  fat  becomes  yellow, 
coagulates  rnpiSly^  combines  with  a  ccxtaiu  quantity  of  oxygen,  and 
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formsa  kind  of  oxygenized  pommade.  The  fat  of  the  gryllo-talp 
treated  with  muriatic  acid  coagulates  very  quickly,  but  becomes  less 
yellow^  the  muriatic  acid  giving  it  less  oxygen. 

From  all  that  has  been  said,  it  is  evident  that  it  is  exceedingly 
difficulty  not  to  say  impossible,  by  direct  observations  to  know^  the 
ramifications  of  the  dorsal  vessel ;  but  it  would  have  been  improper 
to  have  admitted  proofs  purely  negative,  without  h&iving  attempted 
direct  observatbns  in  the  first  place.  The  first  means  that  presented 
itself  was  injections.  To  them,  therefore^  I  had  recourse  in  the 
first  place. 

The  membranes  of  the  dorsal  vessel  being  very  thin,  oppose  a 
great  obstacle  to  the  success  of  mercurial  injections.  Accordingly^ 
the  dorsal  vessel  almost  always  bursts  before  the  injection  has 
reached  its  extremity ;  so  that  we  cannot  depend  upon  the  results 
of  such  injections.  Yet  I  ought  to  observe  that,  in  those  parts  of 
the  dorsal  vessel  in  which  the  injection  has  succeeded,  I  have  never 
observed  the  mercury  make  its  way  into  a  single  fibrilla,  or  indicate 
the  smallest  ramification.  This  method  appearing  to  me  insufii- 
cient,  I  soon  abandoned  it,  and  tried  various  injections  with  liquids 
coloured  with  cochineal  or  indigo,  according  to  the  colour  of  the 
dorsal  vessel.  These  injections,  forced  in  by  a  very  fine  syringe, 
succeeded  perfectly,  especially  in  the  larvs  of  the  great  butterfly 
(^oem),  and  of  the  sphinx  of  the  lithymale,  and  likewise  in  the 
mole  cricket  In  all  of  them,  the  injection  having  penetrated  to  the 
extremity  of  the  dorsal  vessel,  this  vessel  always  appeared  to  me  a 
simple  cylindrical  canal  without  any  ramification.  I  repeated  these 
injections  in  a  great  number  of  individuals  of  each  class,  and  I 
always  had  the  same  result. 

Though  these  coloured  liquids  did  not  show  any  ramifications  of 
the  dorsal  vessel,  it  was  possible  that  these  ramifications  might 
become  sensible  by  making  this  vessel  absorb  these  liquids.  For 
this  purpose  I  put  living  insects  into  liquids  strongly  coloured,  and 
alk)wed  the  absorption  to  take  place  through  the  pores  of  the  organs. 
I  had  the  greater  hopes  of  success,  because  the  conformation  of  the 
tracheal  gave  me  hopes  that  these  vessels  would  absorb  very  little  o 
the  coloured  liquids.  In  all  the  insects  exposed  to  this  kind  of  proof, 
1  saw  the  pulsations  of  the  dorsal  vessel  cease  by  little  and  little, 
and  the  humor  contained  in  it  coagulate.  It  was  only  after  this 
coagulation  that  the  membranes  of  the  dorsal  vessel  absorbed  the 
coloured  liquids,  and  even  much  more  rapidly  than  the  other 
organs.  This  vessel  thus  coloured  formed  along  the  back  a  bluish 
or  reddish  line,  which  had  no  ramification  whatever ;  but  the  white 
fibrillae  of  the  tracheas.  were  always  distinguishable,  which,  as  has 
been  said,  form  the  first  membrane.  In  this  absorption  the  trachesB 
do  not  sensibly  change  their  colour.  Tliey  merely  assume  a  deeper 
tint ;  but  they  sink  down  completely.  The  adipose  tissue  which 
surrounds  the  dorsal  vessel  assumes  the  form  of  clots.  The  muscles 
separate  in  such  a  manner  that  their  fibres  becorc\^  ^\(^^^  ^'&- 
tiDcf^  and  that  t/ieir  attachments  may  be  eaaW^  Te,c:o^\i>aiA*  '^^[Vw^. 
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liquid  being  at  last  evai)orated,  the  indigo  or  carmine  appears 
jilisscminated  between  the  adipose  membranes  ;  but  not  in  an 
iirjifonn  manner,  as  would  be  the  case  if  these  colouring  matters 
were  contain<3d  in  real  vessels. 

In  (n)ier  attempts  which  I  made  I  saw  the  membranes  of  the 
trachea2  absorb  tiie  colouring  matter ;  but  the  absorption  was  so 
indistinct,  that  I  merely  mention  it  to  put  those  on  their  guard  who 
jnay  wish  (o  repeat  these  experiments.  In  the  locusta  I  perceived 
pl'ten  that  the  absorption  by  the  membranes  of  the  adipose  tissue 
belonging  to  the  muscular  fibres,  called  wings  by  Lyonnet,  was 
almost  as  greiat  as  that  by  the  dorsal  vessel.  It  is  evident  that  in 
tliis  last  circumstance  the  coloured  line  formed  by  that  vessel  ought 
|c>  be  Jess  percjeptible.  On  examining  these  membranes  with  a 
strong  gl^ss,  we  always  see  distinctly  the  colour  forming  a  continued 
line  in  the  dorsal  vessel,  a  continuity  which  we  never  see  at  the  side 
nor  in  the  membrapes. 

These  first  attempts  being  insufficient  to  detect  the  ramifications 
of  the  dorsjal  vessel,  I  injected  into  it,  and  made  it  absorb  liquids 
capable  of  acting  chemically  pn  the  humopr  which  it  contained* 
Tincture  of  nutgal Is  strongly  coloured  with  indigo  and  carmine,  and 
filtered,  in  order  to  have  a$  few  undissolved  particles  pf  colouring 
matter  as  possible,  was  the  first  re-agent  which  I  employed.  This 
liquid,  forced  into  the  dorsal  vessel  by  an  injecting  syringe  with  a 
capillary  opening,  made  its  way  to  the  extremity  of  the  vessel*  I 
repeated  this  injection  at  different  times  on  the  larvae  of  the 
geotrupa  nasicornis  and  great  butterfly  {paon)y  and  lijcewise  qn  t)ie 
mole  cricjkets  (while  aljve) ;  but  peyer  perceived  the  coloured  liquid 
to  make  its  way  into  the  smallest  branch  of  the  dorsal  vessel. 

I  then  repeiftcd  these  injections  in  a  manner  somewhat  different ; 
^nd  to  be  certain  th^t  they  wpuld  penetrate  into  the  dorsal  vessel,  I 
introduced  a  globule  of  fat  into  this  vessel;  and  in  proportion  as  I 
pushed  the  injection,  the  globple  advanced  in  the  mterior  of  that 
organ.  Thus  by  little  and  little  it  came  to  its  extremity,  and  then 
I  could  have  no  doubt  of  the  succjess  of  my  injection.  As  I  did 
not  perceive  ramifications,  I  dissected  with  grpat  care  the  membrane 
which  surrounds  the  dorsal  vessel,  endeavouring  to  separate  it  as 
complcTcIy  as  possible.  Passing  then  a  little  filtering  paper  on  the 
.side  of  the  vessel,  I  compressed  it  gently,  in  order  to  see  whethep 
any  coloured  liquid  would  issue  out;  because  by  the  preceding 
dissection  I  had  of  necessity  cut  the  openings  of  the  ramifications 
if  they  existed.  Whatever  care  I  applied  to  these  experiments, 
varying  them,  iuid  repeating  them  frequently,  I  never  perceived 
^ny  liquid  issuing  put.  Sometimes,  when  my  assistant  did  not 
close  completely  the  inferior  opening  of  the  dorsal  vessel,  some 
portions  of  coloured  liqpor  made  it$  escape  3  but  it  was  always  at 
that  extremity. 

Finally,  having  made  the  tincture  of  nutgalls  to  be  absorbed  by 

the  wemhranes  of  the  dorsal  vessel  (the  insects  being  alive),  I  saw 

t/je  fat  and  the  humoviT  of  the  vessel  co^go\a\.^)  axvi  \.Vv«.\\  absorb  th^ 
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alcohol ;  but  it  was  never  possible  to  perceive  the  least  lateral 
ramification.  So  constant  an  agreement  in  researches  so  delicate 
seemed  sufficient  to  lead  to  the  conclusion  that  the  dorsal  vessel  of 
insects  has  no  ramifications ;  but  as  I  had  not  attempted  every  thing 
which  it  seemed  possible  to  do  to  ascertain  the  pomt,  I  continued 
my  researches. 

The  acids  appearing  to  me  proper  to  coagulate  the  humour  of  the 
dorsal  vessel,  I  put  some  drops  of  nitric  acid  on  this  vessel.  The 
contraction  of  the  organ  immediately  ceased,  but  the  life  did  not 
appear  injured,  and  the  insect  continued  to  agitate  its  members  as 
before.  The  dorsal  vessel,  and  the  humour  which  it  contained^ 
became  whitish ;  and  as  the  alteration  gradually  ^j^nded  itself  to 
the  muscles,  they  also  became  whitish,  but  with  a  pearl-coloured 
lustre  quite  peculiar.  The  dorsal  vessel  filled  with  a  coagulated 
liquor  has  thus  become  more  easily  observable.  On  lifting  it  up 
with  precaution,  I  did  not  perceive  the  smallint  fibrilla  issuing 
from  it,  excepting  the  trachete  which  pass  into  it.  It  is  always 
easy  to  distinguish  these  organs,  because  the  nitric  acid  does 
nothing  else  tluAi  increase  their  lustre.  I  afterwards  tried  the  action 
of  various  other  acids,  and  always  obtained  the  aame  results;  only 
they  appear  more  speedily  when,  sulphuric'  add  of  69°  is  used. 
The  action  of  acids  is  advantageous  to  enable  us  to  follow  the 
direction  of  the  muscles,  as  they  communicate  to  these  organs  a 
brilliant  pearl  eolour,  and  render  visible  the  bundles  of  which  they 
are  composed. 

Injections  made  with  solutions  of  tannin  have  always  shown  me 
the  dorsal  vessel  without  any  kind  of  ramificaticfn.  The  same  was 
the  case  when  the  solution  was  absorbed  by  the  membranes  of  the 
yjessel. 

(7b  be  cpnk'niMtf.)      '  '    : 
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Article  VI. 

Observations  on  the   Orthoceratites  of  Scotland, 
By  John  Fleming,  D.D.  F.R.S.E. 

(Communicated   to   the  Wernerian  Natural  History  Society, 

May  21,  1814.) 

• 

Thb  examination  of  the  history  of  pekrified  bodies  would  be 
greatly  facilitated  by  the  adoption  of  some  Regular  plan,  calculated 
to  give  arrangement  to  the  ilaformationiiirfaidy  obtained,  afa4  to  fix 
the  attention  on  those  objects  which  oyjdit  to  be  regardie^^ W|  of  the 
greatest  imporfabciEL  Thus  our  kolomioSjge  of  this  branch' el"  science 
would  very  rapi^y  increase, wiere' we  ifte«»miM^th<»re  the  charac- 
ters of  the  diTOrent  species^  investigate  the  changes  which  they  have 
undergone  in  the  mineral  regions,  and  ascertain  the  vamM'&\^^V&\vi 
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which  they  are  imhedded,  and  the  relation  of  these  rocki  to  the 
strata  which  constitute  the  crust  of  the  globe. 

By  attending  to  the  first  of  these  objects,  or  to  what  may  be 
termed  the  systematic  history  of  petrifactions^  we  avoid  aU^^aAi*- 
biguous  references,  and  introduce  accuracy  into  our  descriptive 
mineralogy  by  the  formation  of  a  general  language;  Had  this 
department  been  studied  with  greater  care,  geologists  wouU  not 
have  been  so  frequently  perplexed  in  accounting  for  the  phenomena 
of  nature.  How  often  do  we  hear  it  asserted  that  the  planter 
corals,  and  shells,  which  are  found  in  a  fossil  state  in  the  rocks  of 
this  country,  bear  the  strongest  resemblance  to  those  of  Africa  and 
India  ?  Yet  when  these  are  subjected  to  a  close  examinaiioo^  they 
are  found  to  be  specifically  distinct,  and  the  distracted  -  philosopfaer 
is  saved  the  trouble  of  deluging  the  earth  by  a  comet,  or  of  changing 
its  axis  of  motion.  J^faturalists  were  long  employed  ia  searching  (for 
the  means  which  transported  the  monsters  of  the  equatorial  forests 
to  the  frozen  regions  of  the  north,  until  the  systematic  aceiuacy^of 
a  Camper  and  a  Cuvier  proved  the  fossil  elephant  to  be  a  nev 
species,  differing  in  form  and  character  from  the  elephants  of, 
Africa  or  India.  Before  the  physical  distribution  of  petnbotioDS 
can  be  investigated  with  success^  the  particular  species  must  be 
previously  ascertained. 

The  second  object  deserving  attention  in  the  history  of  petrifac« 
tions  is  the  examination  of  their  present  condition,  with  the  ifityr  of 
ascertaining  the  various  changes  which  they  have  undergone.  This 
may  be  termed  the  chemical  history  of  petrifactions^  as  it  makes  us 
acquainted  with  the  operations  performed  in  the  great  laboratxiry  of 
Nature,  and  enables  us  to  comprehend  the  intricate  process  of 
mineralization. 

The  third  object  of  importance  in  the  history  of  petri&ctioBSLis 
their  situation,  the  strata  in  which  they  are  imbedded,  the  parti- 
cular formations  in  which  they  occur,  and  the  organic  remains*  with 
which  they  are  associated.  This  may  be  termed  the  geognastic 
history  of  petrifactions ^  and  will  be  carefully  studied  by  thiise  who 
are  anxious  to  trace  the  revolutions  which  the  surface  of  the  .earth 
has  undergone,  and  the  various  catastrophes  which  bate  befallen 
the  former  tribes  of  animals  ■  and  vegetables.  This  arrangement 
will  be  adopted  in  the  following  paper^  after  having  made  a  few 
preliminary  remarks.  '•     ::*.     .• 

Numerous  species  of  spiral  multilocular  shells  belonging^iro  the 
genus  nautilus  of  Linnaeus  have  been  found  in  a  fossil  state. :kB  the 
strata  of  Britain  ;  but  the  mineralized  remains  of  the  straigbtfihcBs 
forming  the  second  family  of  the  Linnsean  nautili,  and  ihtfluded  m 
the  modern  genus  oriliocera^  are  of  rare  occurrence;^  LhwydUl)  in 
his  Ichnographia  Lytliophylacii  Britannici,  p.  Sd,  inibraMl'iia.^thBt 
they  are  found  in  Gloucestershire,  Oxfordshire,  iai  l^^Iortkamptonh 
shire.  He  describes  them  under  the  title  alveolus^,  and  appinrs  to 
have  obtained  them  from  alluvial  strata.    The  late  liev.  David  AJre^ 
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ia  his  History  of  Kutherglen  and  Helbrida,  characterize?  two 
species  of  orthoceratites  us  occurring  in  the  Independent  Coal 
Formi^tiai  Of-  LaoarkBhire.  Martin,  in  his  PetiifacticHis  of  Derby- 
shire, nientionsttheir  occurrence  in  the  lime-stones  df  that  county: 
and  io  the  third  volume  of  the  Annals  of  Philosophy  Df.  Thomson, 
OIF  Hie  anthori^  4)f  Mr.  Greenough,  informs  us  that  the  orthoce- 
latite  ocean  in  lielancl  in  rocks  decidedly  belonging  to  the  floetz 
formation. 

In  addition  to  these  notices  of  the  occurrence  of  the  orthoceratite 
in  the  strata  of  this  country,  I  have  the  satisfaction  of  stating  to  the 
Society  that  my  cabinet  of  petrifactions  contains  ten  species  from 
the  rocks  of  Linlithgowshire.  These  are  not  all  to  be  considered  as 
new  species,  and  therefore  interesting  to  the  conchologist,  as  it  is 
probahle  that  many  of  them  hav^  been  described  in  me  works  of 
foreign .  atineralpgists.  But  they  may  be  regarded  as  of  some 
importance  by  the  geologist,  since  they  were  all  found  by  myself  in 
strata  fadonging  to  the  Independent  Coal  Formation  of  Werner. 
In  order  to  elucidate  this  sulgect  as  much  as  possible,  I  shall  give  a 
figure  and  description  of  the  different  species,  that  their  existence 
in  other  idistrictsi,  or  in  other  strata,  may  be  ascertained  by  com* 
parisoQ*    ^ 

I.— SYSTEMATIC    HISTORY. 

Ortbocbba. — Shell  straight  or  slightly  bent,  subconical,  formed 
into  ehambers  by  simple  transverse  positions  perforated  by  a  tube. 

This  i^us  may  be  conveniently  divided  into  three  femilies,  dis- 
tinguished hy  the  external  aspect  of  the  shell. 

'  A. — Surface  of  the  Shell  Smooth 

The  aheUs  beknging  to  this  family  are  regular  in  their  form,  and 
the  avrfrce  is  smooth  and  even ;  borwhen  the  shells  are  worn,  ^  and 
the  external  covering  removed,  they  appear  as  if  ribbed  across, 
owing  tQ  the  partitions  of  the  chambers  becoming  visible. 

1.  0.  Jii^i/fi.-^Shell,  conical;  partitions,  waved;  chambers^ 
hirge ;  pipe,  small  and  central.    Plate  XXXI.  fig.  1 . 

The  length  of  the  specimen  which  I  possess  is  upwards  of  three 
inches*  lis  breadth  at  the  base  is  nine-tenths,  and  at  the  apex  two* 
tenths,  of  an  inch ;  the  shell  is  very  thin ;  the  chambers  are  about 
two-tenths  of  an  inch  in  depth ;  the  partitions  are  waved  on '  both 
sidea,  and  convex ;  the  pipe  is  central ;  and  in  the  middle  of  the 
shell,  where  it  is  most  apparent,  it  is  about  the  fortieth  of  an  inch 
in  diaaeter. 

The  shell  is  now  in  the  form  of  a  yellowish-white  soft  lime-stone; 
the  inside  is  .filled  with  granular  lime-stone ;  but  the  pipe  contains 
the  same  kind  of  lime->stone  in  which  the  specimen  is  imbedded. 

This  is  probably  the  shell  referred  to  by  Ure  in  his  History  of 
Rutberglenj  p.  SOyS,  pi.  xvi.  fig.  3,  as  the  drthoceMites  superficie 
lavi.    £i.some  of  the  specimens  which  he  found,  the  original  shell 


202  On  the  Orthoceraiites  of  Scotland.  [MARcir, 

still  remained  of  a  lioray  appearance,  very  thin^  and  well  polished 
within. 

2.  0.  Pyramidalis. — Shell,  tapering ;  partitions,  slightly  waved; 
chambers,  large ;  pipe,  small  and  central.     Fig.  2. 

This  species  bears  a  very  close  resemblance  to  the  preceding  in  its 
structure ;  but  the  form  of  the  shell  is  somewhat  different,  being 
much  longer  ijn  proportion  to  its  breadth ;  the  length  of  the  speci- 
men is  upward^  of  six  inches;  the  diameter  at  the  lai^gestend  is 
one  inch  and  two- tenths,  and  at  the  apex  two-tenths;  the  last 
formed  chambers  are  nearty  three-tenths  of  an  inch  in  depth,  while 
the  oldest,  towards  the  point,  are  scarcely  one-tenth.  A  fragment 
of  this  species,  found  contiguous  to  the  one  described,  and  pro- 
bably a  portion  of  its  inferior  extremhy,  measured  two  indbes  in 
diameter. 

8,  0.  Cylindracea.  —  Shell,  nearly  cylindrical ;  partitions, 
slightly  waved ;  chambers,  numerous ;  pipe,  minute  and  central. 
Fig.  3. 

The  largest  specimen  I  possess  is  about  three  inches  and  a  quarter 
in  length,  four-tenths  of  an  inch  in  diameter  at  the  hose,  and 
three-tenths  at  the  apex ;  the  chambers  are  scarcely  one-tetttil  in 
depth.  When  the  outer  covering  of  the  shell  is  removed,  the 
chambers  appear  very  distinct,  with  a  flat  spr&ce  and  a  small  groove 
in  tlie  place  of  the  partitions.  > 

4.  O.  Co»ii<?xa.— Shell,  nearly  cylindrical;  partitions^  thin'  and 
convex  ;  pipe,  large  and  lateral.     Fig.  4. 

The  length  of  this  specimen  is  four  inches  and  a  hdf,  the 
diameter  at  the  base  one  inch  and  a  quarter,  and  at  the  apex 
upwards  of  eight-tenths  of  an  inch ;  the  partitions  are  remaricably 
thin,  and  more  convex  than  any  of  the  preceding;  the  lower 
chambers  are  about  an  eighth  of  an  inch  in  depth ;  the  pipe  is 
about  three-tenths  in  diameter,  and  placed  about  half  way  between 
the  centre  and  the  margin. 

6,  0.  Attermata. — Shell,  tapering;  petitions,  neariy  circular; 
chambers,  large.     Fig.  5. 

The  shell  of  this  species,  in  one  specimen,  is  very  thin,  trans- 
parent, and  glossy,  and  in  some  places  it  is  minutely  striated  across. 
The  length  of  another  is  upwards  of  six- tenths,  the  breadth  at  the 
base  about  one-eighth,  and  at  the  apex  about  one-twentieth^'  eT  an 
inch.    This  space  contains  15  chambers. 

B. — Surface  of  the  SheU  with  Transverse.  Ridges.    , 

6.  0.  I^ulcaia. — Shell,  tapering;  ridges,  waved  and  btriated; 
pipe,  small  and  central.    Fig.  6. 

^  The  length  of  the  specimen  is  two  inches  and  suL-tenths,  the 

diameter  at  the  base  seven-tenths,  and  at  the  apex  two-tentlM,  of 

an  inch.    It  contains  SI  ridges,  which  are  twice  waVed  in*  going 

round  the  shelL    Both  the  ridges  and  intervening  grooves  asp.finelv 

striated* 
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I  ooDsider  tills  as  the  orthoceratites  superficie  sulcata  of  Ure^ 
pi.  xvu  fig.  2.  The  waving  of  the  ridges  he  does  not  mention ; 
but  he  observes,  that  the  sheU  ^^  is  finely  striate^  in  the  same 
direction  with  the  mid.'* 

7.  0.  l7«da/a^*^Shell,  .  tapering  ;  ridges,  waved  and  smooth; 
pipe,  small  and  centrah     Fig.  7* 

This  specimen  is  one.  inch  and  two  tenths  in  length,  seven-tenths 
in  diameter  at  the  base,  and  upwards  of  five-tenths  at  the  apex ; 
the  ridges  are  1 1  in  number,  more  deeply  waved,  and  less  numerous, 
than  the  preceding  species;  there  is  the  appearance  of  an  epidermis, 
of  a  black  colour,  and  obscurely  striated;  where  the  shell  is 
(exposed,  both*  the  ridges  and  the  grooves  are  perfectly  smooth.  An 
imperfect  specimen  of  an  esqiiara  adheres  to  the  shell. 

8.  O.  Annularis. — Shelly  subcylindrical ;  ridges,  distant,  nearly 
£ven^. and  smooth.    Fig.  8. 

The  laig^est  portion  of  :this  shell  which  I  possess  is  about  an  inch 
in  lengdi,  and  upwards  of  three-tenths  of  an  inch  in  diameter;  the 
ridges  are  Dearly  one-eighth  of  an  inch  asunder,  and  are  more 
cJbtose.tban  the  preceding.  In  the  spaces  between  the  ridges  there 
are  at  least  two  chambers.  I  have  not  been  able  to  observe  the 
Wp^y  as  all  the  specimens  are  much  incorporated  with  the  lime-stone 
m  which  they  are  imbedded. 

9.  O.  Riigosa, —  Shell,  subcylindrical ;  ridges,  waved  and 
tuberculated,  with  longitudinal  lines ;   pipe,  minute  and  lateral. 

F'«'^-  '      .  .        . 

The  length  of  this  specimen  is  upwards  of  an  inch  and  a  quarter, 

and  the  breadth  about  six-tenths.    The  ridges  are  formed  into  knobs 

by  fidnt.  longitudinal  lines,  which  cause  the  intermediate  spaces  to 

exhibit  a  grooved  appearance ;  they  are  upwards  of  two-tenths  of 

an  inch  asunder,  and  contain  two  chambers  in  the  interval ;  the 

pipe  is  very,  smadl,  and  placed  close  by  the  edge. 

C.  Surface  of  the  Shell  with  Longitudinal  Planes. 

10.  0.  Angular  is.  —  Shell,  nearly  cylindrical,  angular,  with 
about   16  smooth   longitudinal  planes;   pipe,  small  and  lateral, 

I  posses  about  half  an  inch  of  this  shell,  which  is  nearly  of  equal 
thickness,  scarcely  exceeding  the  tenth  of  an  inch  in  diameter. 

There  is  a  portion  of  a  trilobiie  adhering  to  the  lime-stone  in 
which  this  shell  is  imbedded.  It  resembles  in  its  general  appearance 
the  species  from  Dudley,  in  Shropshire,  figured  in  Parkinson's 
Organic  Remains,  vol.  iii.  tab.  xvii.  fig^  1 1 . 

II.-^CHEMICAL   HISTORY. 

The  original  shell  appears  still  unchanged  in  species  5,  6,  and  7» 
of  a  thin  and  v«ry  delicate  texture ;  but  in  the  remaining  species- 
the  original  strutrture  is  completely  a^ered.  In  gieneral,  the  shell  timd 
the  partitions  are  changed  into  fibrous  er  granulaY  \\\xve.-^V]Qtt&>  ^<^ 
chsimbers  occupied  with  crystals  of'  quartz  and  Wtut-s^x,  ^tA  ^^ 
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pipe  filled  with  the  matter  of  the  surrounding  roeks.  This  is  the 
case  with  all  the  perfect  multilocular  testacea  which  I  have  had  an 
cpportunity  of  examining  in  a  petrified  state.  The  pipe,  having  an 
external  opening,  must  have  been  filled  at  the  period  of  the  depo- 
sition of  tne  rocks.  The  shell  and  the  partitions^  on  the  otner 
hand,  have  been  altered,  and  their  particles  have  assumed  a  new 
and  more  crystalline  arrangement,  intimating  a  previous  state  of 
fluidity.  The  cavities  of  the  chambers,  havmg  no  external' open- 
ing, are  filled  with  various  crystallized  substances,  which  must 
have  entered  in  a  state  of  solution  through  the  pores  of  the  shell  or 
the  partitions. 

When  the  shell  is  destroyed,  or  the  partitions  broken,  then  the 
chambers  are  found  filled  with  the  matter  of  the  siurounding  rock. 
The  cavities  of  the  chambers  of  the  0.  sulcata  and  O.  unaata  are 
filled  with  clay-iron-stone.  One  specimen  of  the  0.  cylindracea  it 
imbedded  in  a  septarmm^  the  base  of  the  shell  reaching  to  the 
centre  of  the  mass,  and  the  apex  projecting  beyond  its  circum- 
ference. That  part  of  the  shell  situated  in  the  external  covering, 
and  extending  to  about  five-eighths  of  an  inch,  is  perfectly  regular 
and  entire  ;  but  near  the  base  of  the  shell,  and  towards  the  centre 
of  the  septarium,  the  partitions  of  the  chambers  are  broken,  and 
the  cavities  filled  with  clay-iron-stone  and  iron-pyrites.* 

III. — GEOGNOSTIC   HISTORY. 

The  species  of  the  genus  orthocera,  which  have  now  been 
described,  were  found  in  the  strata  of  the  county  of  Lintitbgpw,  a 
district  of  country  entirely  composed  of  rocks  belonging  to.  the 
Independent  Coal  Formation  of  Werner:  species  5,  6^  asd  7>  I 
obtained  from  a  bed  of  slate-clay  at  the  Blackburn  Ck>llieryi^,f^  Uie 
parish  of  Livingstone.  This  bed  alternates  with  white  8an4:fitone, 
slate-ooal,  and  compact  lime-stone.  The  slate-clay.  and.  |he  lime- 
stone contain  entrochites,  and  other  spoils  of  the  Ocean  ^  .^bile-the 
beds  of  sand-stone  and  coal  contain  the  remains  ojf  vf^tables. 
Such  strange  arrangements  of  organic  remains  are  not  tmcommoa 
in  the  coal-field  of  the  Lothians.  One  specimen  of  species  3y 
included  in  the  septarium,  was  found  in  this  bed  of  slate-cl^j  but 
other  specimens  of  the  same  shell,  and  the  remaining  species^  were 
found  at  different  places  in  the  middle  of  the  county,  imbedded  in 
the  strata  of  lime-stone  which  traverse  the  high  grounds,  to.  the 
south  of  Linlithgow,  f 

In  the  whole  extent  of  these  strata 'no  remains  of  the  belen^nite 
have  yet  been  observed.  These  must  have  existed  hadNthe  orthoce- 
ratite  been  merely  the  concamerated  alveolus  of  that  curious  petri* 

«  II.  this  leptarinm  was  in  a  state  of  ftsion  at  its  foimafioa,  ip  w&it  snuiDer 
w^  the  sheU  of  this  orthoceratile  preserred  ifrom  incorporatiDg  with  the  melted 
lUss,  and  endbled  to  retain  its  position  ? 

f  The  characters  of  this  lime-stone  are  talcen  notice  of  in  my  acconnt  of  the 
Old   Silrer  Mint  jo  Linlithrowshire.   intoned  In  the  Annah  of  FhUofpkv^ 
p.  119  of  this  wol 
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faction.  The.belemnite,  we  may  add,  is  one  of  the  rarest  fossils!  n 
Scotland.  Professor  Jameson  observed  it  in  lime-stone  connected 
with  sand-stone  and  basalt  in  the  Island  of  Mull;  and  Mr.  Neill 
found  it  in  slate-clay  covered  with  columnar  green-stone  in  the 
Shiant  Islands  >  but  ilo  other  localities  have  hitherto  been  men-*, 
tioned. 

It  appears  to  be  the  opinion  of  Werner  that  different  rock  forma- 
tions can  be  discriminated  by  the  petrifactions  which  they  contain. 
How  far  this  opinion  may  hold  true  with  respect  to  the  petrifactions 
of  Germanyj  wc  have  not  the  means  of  ascertaining;  but  in  thii^ 
country  it  cannot  be  considered  as  the  expression  of  a  general  law 
in  the  distribution  of  organic  remains.  In  the  transition  lime^stone 
which  occurs  between  the  Crook  and  Noblehouse  *  there  are  a  few 
impressions  of  bivalve  shells,  so  closely  resembling  in  appearance 
the  shells  found  in  the  floetz  lime-stones  as  to  lead  to  the  conclusion 
that  they  belong  to  the  same  species.  In  the  lime-stone  connected 
with  the  old  red  sand-stone  in  the  Island  of  Arran  there  is  a  parti- 
cular speciea  of  the  genus  productus  of  Sowerby,  which  is  one  of 
the  nlost  common  petrifactions  in  the  lime-stones  of  the  Inde- 
pendent Coal  Formation  of  the  Lothians  and  Fife.  If  we  descend 
from  classes  and  formations  to  the  individual  members  of  a  group^ 
Jt  will  be  found  that  the  remains  of  the  same  species  of  vegetable 
are  distributed  through  beds  of  clay-iron-stone,  sand-stone,,  lime- 
stone^ slate-clay,  and  slate-coal,  as  I  have  frequently  observed. 

The  occurrence  of  the  genus  of  shells  which  we  have  been  con- 
sideriog  m  beds  of  lime-stone,  is  regarded  by  some  as  a  proof  of 
such  lime-stones  belonging  to  the  transition  class  of  rocks.  Thus 
Voh  6uch,  in  his  Travels  through  Norway,  appears  to  have  referred 
the  fime-stones  of  that  country  to  the  transition  class,  merely 
fixmi  the  drcdmstance  of  their  containing  the  remains  of  onhoc^- 
ratiles.  In  describing  the  mineralogical  appearances  which  pre<*~ 
seated  themselves  in  the  neighbourhood  of  Christiana,  where  he 
had  dboovered  rocks  of  the  transition  class,  he  says,  <^  How  great 
was  my  joy  when,  at  the  steep  fells  of  Aggers  Elv,  above  the  lower 
sawomiiUa,  I  discovered  the  onhoceratites,  which  so  particularly 
distinguish  throughout  all  Europe  this  formation  (transition  lime*'^ 
atone),  andthb  formation  alone.  They  6re  many  feet  in  lengthj 
divided  into  compartments,  and  for  the  most  part  at  the  edge  and 
the  walls  of  the  compartnient  changed  into  calcareous  spar,  l^htf 
are  by  no  means  unfrequent ;  several  of  them  generally  lie  m 
various  directions  tbroi^h' one  another.  Pectinites,  and  several 
other  not  very  distinguishable  petrifiactions,  appear  frequently 
between  them.*'  English  Tfans.  p.  47.— -In  the  transition  lime- 
stones of  this  country  no  orthoceratites  have  been  found.  They 
occur-  in  beds  of  iBiate-clav  and  lime-stone  of  a  more  recent  period. 
Thus  it  appears  that  the  distinguishing  character  of  a  rock  formation 

1    .     ■     ■      ■  .  ■  ■    •       ..  -     , 
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in  Norway  and  Germany  is  not  applicable  to  the  same  formatioD  in 
Britain. 

The  same  species  of  organic  remains  which  occur  imbedded  in 
different  strata  of  the^  iloetz  class,  appear  to  have  sustiuned  the 
shock  of  several  revolujtions  before  the  total  destruction  of  their 
tribe ;  and  we  may  also  suppose  that  part  of  the  race  of  orthoce- 
ratites  survived  the  period  of  the  deposition  of  the  transition  class, 
but  became  at  last  enveloped  in  the  beds  of  the  coal  formation. 

I  cannot  conclude  these  observations  without  taking  notice  of  the! 
great  difference  in  point  of  size  between  the  existing  species  of  the 
genus  orthocera  and  those  orthoceratites  which  are  found  in  the 
mineral  regions.  The  living  species  of  the  genus  to  be  met  with  on 
the  British  shores  do  not  exceed  a  quarter  of  an  inch  in  length,  and 
required  the  aid  of  the  microscope  for  their  examination.  Only  one 
species  has  been  found  in  Scotland,  the  0.  linearis*  {Testacea, 
Brit.  Tab.  30,  fig.  9.)  It  was  found  by  Mr.  Montagu  ia  a  parcel 
of  minute  shells  sent  to  him  from  Dunbar.  It  is  only  a  quarter  oi 
an  inch  in  length ;  and  its  breadth  is  about  one^eighth  of  its 
length. 

Manse  of  Flisky  Fifeshire. 


Article  Vlf. 


On  Deepening y  Cleanings  Excavating,  and  Removing  Obstructions 
that  prevent  Vessels  jrom  entering  Harbours.  By  John  Book, 
jun.  of  Akehead,  Wigton,  Cumberland. 

Whbn  we  examine  the  force  and  power  of  water,  we  are  con- 
vinced that  it  is  an  engine  capable  of  performing  various  powerful 
operations.  In  its  course  from  the  uplands,  and  through  the  low- 
lands, till  immersed  in  the  Ocean,  it  forms  for  itself,  tpacious 
channels  and  deep  pools.  When  man  brings  its  gravitating  motion 
under  subjection  he  obtains  a  useful  and.  faithful  servant,  that 
performs  for  him  numerous  important  labours.  Passing  from  these 
reflections  to  a  new  modification  of  the  use  of  that  eliemen^  there 
seems  to  be  a  probability  that  it  might  be  rendered  useful  in  the 
improvement  of  the  entrance  of  harbours,  &c.  by  means  of  carrying 
it  through  tunnels,  formed  according  to  the  circumstances  of 
situations.  These  tunnels  or  pipes  might  be  constructed  either  by 
collected  materials,  such  as  stone,  wood,  and  metal,  or  formed  by 
sinking  down  to  the  rock,  and  directing  the  tunnel  in  it  according 
to  the  object  in  view.  The  use  to  which  I  would  apply-  the 
principle  is  that  of  passing  through  these  tunnels  or  pipes  as 
powerful  a  stream  of  water  as  could  be  obtained;  by  which  means 
considerable  quantities  of  sand,  gravel,  &c.  might  be  removed  by 
the  violent  stream  of  water  iiibuing  forth  from  its  confined  channel. 
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Thus  Plate  XXXI.  iSg.  11,. 

a,  a,  the  river  flowing  into  the  sea. 

If,  h,  hy  sand  or  gravely  being  th^  objiect  of  removal. 

c,  c,  c,  the  rock. 

d,  di  d,  the  tunnel  formed  in  the  rock  by  mining. 

e,  e,  e,  large  augur  holes,  according  to  circumstances. 

In  this  way  I  expect  several  new  harbours  might  be  formed,  old 
ones  deepened,  cleaned,  &c. ;  and  eventually,  in  all  likelihood, 
many  of  those  dangerous  bars,  such  as  Dublin  and  Linmouth, 
removed. 

Ijctting  the  tide  flow  into  a  part  of  a  harbour,  and  then  shutting 
it  in  by  gates,  might  frequently  be  resorted  to  as  a  means  of 
obtaiQing  a  stream  of  water. 

I  remain  yours  truly, 

John  Rook,  Jun. 

jikekeady  Wigtotiy  Cumberland^ 
.  Dec.  90,  1814. 

P.  S.  I  should  wish  to  hear  the  opinion  of  any  engineer  upon 
the  above. 


Article  VIII. 

A  Memoir  on  Iodine.    By  M.  Gay-Lussac. 

{Continued  from  p.  109.) 

AzoTB  does  not  combine  directly  with  iodine.  We  obtain  the 
combination  only  by  means  of  ammonia.  It  was  discovered  by  M. 
Courtois.  I  shall  give  it  the  name  of  ioduret  of  azote.  It  has 
been  accurately  analyzed  by  M.  Colin,  and  I  shall  briefly  state 
firom  him  the  cu*cumstances  of  its  formation  and  its  nature. 

When  ammoniacal  gas  is  passed  over  iodine,  a  viscid  shining 
liquid  18  immediately  formed,  of  a  brownish  black  colour,  which, 
in  proportion  as  it  is  saturated  with  amnionia,  loses  its  lustre  bnd 
viscosity.  No  gas  is  disengaged  during  tlie  formation  of  this  liquid,' 
whicli  may  be  called  ioduret  of  ammonia.  It  is  not  fulminating.^ 
When  dissolved  in  water,  a  part  of  the  ammonia  is  decomposed ;  its 
hydrogen  forms  hydriodic  acid ;  and  ite  azote  combines  with  a 
portkki  of  the  iodine,  and  forms  the  Eliminating  powder.  We 
obtain  the  ioduret  of  azote  directly  by  putting  iodine  in  fine  powder 
into  a  solution  of  ammonia  in  water.  This  Indeed  is  the  best  way- 
of  preparing  it ;  for  the  water  is  not  decomposed,  and  seems  to 
concmr  in  the  production  of  this  ioduret  only  by  determining  the 
fonhation  of  hydriodate  of  ammonia. 

The- ioduret  of  azote  is  pulverulent,  and  of  a  brownish  black! 
colour.  It  detonates  from  the  smallest  shock,  and  from  heat  with  a 
feeble  violet  colour.  I  have  often  seen  it  detonate  spontaneously 
when  properly  prepared.    When  ptft  into  potash,   azote  is  dis- 
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engaged,  and  the  sanie  products  are  obtained  as  when  iodine  is 
dissolved  in  that  alkali.  The  hydriodate  of  ammonia,  which  has 
the  property  of  dissolving  a  great  deal  of  iodine,  gradually  decom- 
poses the  fulminating  powder,  while  azote  is  set  at  liberty.  Water 
itself  has  this  property,  though  in  a  much  weaker  degree^  as  M. 
Courtois  observed  long  ago.  Thus  the  elements  of  ioduret  of  azote 
are  but  very  little  condensed.  It  ought  to  be  prepared  with  great 
precautions,  and  should  not  be  preserved. 

It  would  be  difficult  to  determine  by  direct  experiment  the  pro- 
portion of  the  principles  of  this  compound ;  but  we  ascertain  them 
correctly  in  the  following  manner : — 

We  have  seen  that  the  ratio  of  hydrogen  to  iodine  is  1*32G8  to 
156*21 ;  and  as  ammonia  is  composed  of 

Hydrogen 18-4756 

Azote    81-5244 

it  follows  that  the  ratio  of  azote  to  iodine  is  tliat  of  5*8544  to 
156*21  ;  and  such  is  the  ratio  of  the  elements  of  the  fulxDiDatin; 
compound.  If  we  reduce  these  elements  to  volumes  by  dividing 
6-8544  by  0-96913,  the  density  of  azote,  and  156-21  by  8*6195, 
the  density  of  the  vapour  of  iodine,  we  find  that  the  proportion  in 
volume  of  the  elements  is  one  azote  and  three  iodine.  We  obtain 
this  proportion  directly  by  observing  that  the  vapour  of  iodine  and 
hydrogen  combine  in  equal  volumes;  and  that  in  ammonia  the 
volume  of  hydrogen  is  to  that  of  azote  as  three  to  one. 

K  we  decompose  a  gramme  (15*444  grains)  of  the  fulminating 
powder,  we  obtain,  at  the  temperature  of  32%  and  under  the 
pressure  of  30  inches  of  mercury,  a  gaseous  mixture  aniountiog'  to 
0*1152  litre  (7'03  cubic  inches,  aud  composed  of  0*0864  of  the 
vapour  of  iodine  and  0*0288  of  azote.  Though  this  volume  be 
inconsiderable,  yet  the  explosion  is  very  loud,  because  it  is  instant- 
aneous. The  same  difficulty  occurs  here  as  in  the  detonation  of  the 
cliloruret  of  azote,  and  of  ail  the  fulminating  bodies  which  are 
decomposed  into  simple  substances,  producing  at  the  same  time 
heat  and  light.  I  do  not  pretend  to  resolve  this  difficulty ;  but  is  it 
not  possible  that  the  heat  and  light  which  make  their  appearance  in 
these  cases  is  produced  by  the  shock  of  the  gas  produced  against  the 
air,  or  any  other  fluid,  as  happens  when  air  is  compressed  or  intro- 
duced into  a  vacuum  ?  "^  Is  it  in  fact  necessary  to  have  recourse  to 
heat  to  communicate  elasticity  to  gaseous  substances  condensed  in  a 
compound,  or,  which  is  the  same  thing,  to  put  their  elen>ents  in  a 
itoate  of  repulsion  ?  Do  we  not  see,  on  the  contrary,  a  weak 
electricity  destroy  the  combinations  which  resist  the  repulsive  force 

*  To  explain  my  idea  the  better,  let  U8  conceive  a  volume  of  air  in  tbe  niddle 

of  which  is  a  smaU  metallic  ball,  containing  any  elastic  fluid  in  a  great  degree  of 

COMpresslon,  and  at  the  same  tcmperatare  with  the  snrronnding  fluid.     If  we 

t^ppo8e  the  ball  suddenly  to  borst,  which  will  represent  a  detonatioir,  we  shall 

Aire  heat  and  Jigbt  prodvced.    Now  in  the  detonation  of  iodarct  or  cbloruref  of 

Mzote  tbe  dewelopemeni  of  the  gas  doci  nol^^^eax  to  me  to  differ  from  that  of  air 

straogly  compresMed  in  our  ball. 
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of  a  very  high  temperature  ?  *  Supposing  these  Conjectures  to 
have  some  foundation^  it  will  remain  to  explain  why,  when  we  mix 
equal  volumes  of  water  and  of  a  solution  of  nitrate  of  ammonia  at 
the  same  temperature,  the  thennometer,  as  I  have  observed,  sinks 
more  than  9%  though  there  is  a  notable  increase  of  density.  On 
the  supposition  that  the  capacity  of  bodies  for  heat  is  a  function  of 
the  absolute  quantity  of  heat  whidi  they  contain,  this  fact  would 
lead  us  to  admit  that  the  capacity  of  the  solution  of  nitrate  of 
ammonia  is  greater  than  that  of  its  constituents;  but  this  conse- 
quence does  not  appear  to  be  confirmed  by  experience ;  therefore 
die  capacity  of  bodies  for  heat  does  not  depend  solely  upon  the 
absolute  quantity  of  heat  which  they  contain. 

I  return  now  to  the  combinations  of  iodine  with  the  combustibles, 
or  with  those  oxides  which,  not  being  saturated  with  oxygen,  act 
like  combustibles.  I  have  already  spoken  of  the  action  of  iodine  on 
hydro-sulphuric  and  phosphorous  acids.  It  remains  only  to  speak 
of  its  action  on  sulphurous  acid.  In  the  gaseous  state  this 
acid  has  no  action  on  iodine ;  but  when  dissolved  in  water,  the 
addition  of  iodine  occasions  a  decomposition  of  that  liquid,  and 
sulphuric  acid  and  hydriodic  acid  are  produced.  They  cannot  be ' 
separated  by  distillation  ;  for  at  the  temperature  at  which  hydriodic 
acid  comes  over,  sulphurous  is  reproduced.  -  The  liquid  in  the 

*  Giicmical  phentmiena,  in  my  opinion,  cannot  be  explained  by  heat  alone, 
■apposing  them  to  depend  solely  on  the  variation  of  distance  irhich  it  produces  in 
the  particles  of  thes^  bodies.  M.  Laplace  remarks  (Systeme  du  Monde,  3d  edit, 
ii.  256)  that,  in  order  to  conciliate  planetary  attraction  with  chemical  affinity^ 
"  we  must  suppose  the  dimensions  of  the  particles  so  small,  when  compared  with 
the  diatanc^s  between  them,  that  their  density  is  incomparably  greater  than  the 
neaa  density  of  the  whole  together.  A  spherical  particle,  whose  radios  is  eqaal 
to  the  millionth  of  a  metre,  ought  to  have  a  den&ity  more  than  six  thousand 
tfaonsand  millions  greater  than  the  mean  density  of  (he  earth  to  produce  at  its  sur- 
face an  attraction  equal  to  gravitation  ;  but  the  attractive  force  of  bodies  consider- 
ably lurpRssef  that  of  gravitation,  as  they  Inflect  visibly  the  rays  of  light^  whose 
direction  is  not  sensibly  changed  by  the  attraction  of  the  earth.  Hence  the  density 
<yf  atoms  would  prodigiously  surpass  tHal  of  bodies,  if  their  affinities  were  only 
nodificatiotif  of  universal  gn^vitation." 

Such  a  supposition  appears  exaggerated ;  but  let  us  admit  it  far  a  monent,  and 
see  whether  the  diminution  of  the  affinity  of  a  body  corresponds  with  the  increase 
of  the  distance  of  nts  particles  produced  by  beat.  Without  knowing  exactly  the 
cohesion  of  copper,  for  example,  in  a  solid  and  liquid  state,  we  may  admit  that  it 
it  at  least  a  thousand  times  greater  in  the  former  than  in  the  latter  state.  Let  us 
suppose  also,  to  keep  greatly  below  the  truth,  that  copper  in  melting  ibcreases 
eight  tiroes  in  bulk.  On  this  exaggerated  supposition  the  distance  between  the 
particles  of  the  copper  wonld  have  only  become  double ;  so  that  the  cohesion 
should  have  been  only  foi;r  times  smaller  if  it  followed  the  same  law  as  gravita- 
tion. Ileoce  it  is  obvious  tliat,  when  heat  accumulates  in  a  body,  it  dues  not  diminish 
the  affinity  merely  by  increasing  the  distance  of  the  particles,  but  by  increabihgin 
a  great  degree  the  power  of  their  repulsive  faculty,  which  is  doubtless  the  same 
with  their  electric  faculty.  The  figore,  the  arrangement,  and  the  inertia,  of  the 
atoms,  may  have  influence  in  some  chemical  phenomena;  as,  for  example,  in  the 
congelation  of  water,  and  the  crystallization  of  sulphate  of  soda.  But  there  are 
an  infinity  of  others  which  are  independent  of  these^  as  well  as  of  the  separajtion 
•f  the  atoms.  Suck  it  the  combination  of  hydrogen  with  oxygeii,  which  ta^kct 
place  only  at  a  red  heat,  whether  the  gases  be  io  a  coadentcd  or  rarified'itatc. 
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retort,  as  well  las  that  which  condenses  in  its  neck,  is  strongly 
coloured  by  the  iodine  which  the  hydriodic  acid  holds  in  solution  ; 
but  when  it  comes  to  the  receiver,  where  it  finds  sulphurous  acid 
dissolved  in  water,  it  becomes  colourless,  and  sulphuric  acid  is 
reproduced.  The  sulphites,  the  sulphureted  sulphites,  the  white 
oxide  of  arsenic,  and  the  hydro-chlorate  of  protoxide  of  tin,  when- 
mixed  with  iodine,  produce  also  a  decomposition  of  water,  and 
hydriodic  acid  is  formed.  Several  hydrogenated  substa^ces,  piar-' 
ticularly  the  essential  oils,  alcohol^  and  ether,  yield,  according  to 
MM.  Colin  and  Gaultier  de  Claubry,  a  portion  of  their  hydrogen  to 
iodine,  and  convert  it  into  acid.     (See  Ann.  de  Chim.  t.  xc.) 

Action  of  Iodine  on  the  Oxides. 

Iodine  may  be  made  to  act  upon  the  oxides  either  with  or  without 
the  presence  of  water ;  and  as  the  phenomena  are  different  in  the 
two  cases,  I  shall  explain,  in  the  first  place,  wliat  happens  when 
iodine  in  the  state  of  vapour  is  passed  over  the  oxides  in  a  moderate 
red  heat. 

The  oxide  of  potassium,  produced  by  the  combustion  of  potassium 
in  oxygen  gas,  is  decoipposed  by  iodine.  Oxygen  is  disengaged,  and 
we  obtain  ioduret  of  potassium.  It  may  be  shown,  by  collecting  all 
the  products,  that  the  potassium  does  not  retain  any  oxygen,  what- 
ever was  its  state  of  oxidation  ;  but  I  shall  give  below  an  easy  means 
of  ascertaining  this  point.  JSIeanwhile  I  shall  state  an  experiment 
which  shows  it  in  a  decisive  manner. 

I  passed  vapour  of  iodine  in  a  red  heat  over  melted  subcarbooate 
of  potash  ;  and  I  obtained  carbonic  acid  and  oxygen  gases  in  the 
propi)rtion  oi*  two  in  volume  of  the  first  and  one  of  the  second, 
precisely  the  proportions  which  exist  in  the  subcarbonate.  The 
oxide  of  sodium  and  the  subcarbonate  of  soda  are  also  completely 
decomposed  by  iodine.  From  these  experiments  it  would  seem 
that  this  substance  ought  to  disengage  oxygen  from  most  of  fhe 
oxides  :  but  this  only  happens  in  a  small  number  of  cases*    The 

f)rotoxides  of  lead  and  bismuth  are  the  only  oxides  not  reducible  by 
leat  which  presented  me  with  that  property.  The  protoxides  of 
copper  and  tin,  indeed,  absorb  iodine;  but  as  the  peroxides  of 
these  metals  do  not  combine  with  it,  and  as  no  oxygen  is  disengagjed, 
I  conclude  that  the  oxygen  of  one  portion  of  the  protoxide  passes 
into  the  other  portion,  and  that  we  obtain  a  mixture  of  ioduret  and 
peroxide ;  so  that  it  is  by  the  concurrence  of  the  forces  that  these 
two  protoxides  are  decomposed  by  iodine. 

Barytes,  strontian,  and  lime,  combine  with  iodine  without 
giving  out  oxygen  gas.  The  oxides  of  zinc  and  iron  undergo  no 
alteration.  From  these  facts  we  must  conclude  that  the  decompo- 
sition of  the  oxides  by  iodine  depends  less  upon  the  condensed  state 
of  the  oxygen  than  upon  the  affinity  of  the  metal  for  iodine. 

The  iodurets  of  l)ar}'tes,  strontian,  and  lime,  are  very,  alkaline 
when  they  are  dissolved  in  water.     I  consider  them  as  subiedurets. 
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In  this  respect  they  resemhle  the  i^ulphurets  of  these  earths,  which 
have  likewise  an  excess  of  base. 

.  Having  ascertained  that  the  oxides  of  potassium  and  sodiuni  arc 
decomposed  by  iodine,  I  wished  to  know  if  this  would  happen  when 
they  were  combined  with  acids.  Sulphate  of  potash  was  not  altered 
by  iodine;  but,  what  may  appear  astonishing,- 1  obtained  oxygen 
with  the  fluate  of  potash,  and  the  glass  tube  in  which  the  operation 
v?as  conducted  was  corroded.  On  examining  the  circumstances  of 
thiF  experiment  I  ascertained  that  the  fluate  became  alkaline  when 
melted  in  a  platinum  crucible.  This  happened  to  the  fluate  over 
which  I  passed  iodine.  It  appears,  then,  that  the  iodine  acts  upon 
the  excess  of  alkali,  and  decomposes  it.  The  heat  produced  dis- 
engages  a  new  portion  of  fluoric  acid  or  of  its  radicle,  which  cor- 
rodes the  glass ;  and  thus  by  degrees  the  fluate  is  entirely  decom- 
posed. 

The  experiments,  which  I  have  stated,  show  that  chlorine  has  more, 
energy  than  iodine ;  for  M.  Thenard  and  I  have  shown  that  chlorine 

f'ves  out  oxygen  with  barytes,  strontian,  lime,  and  even  magnesia, 
find  the  same  thing  happens  when  it  is  made  to  act  upon  the 
sulphates  of  these  bases ;  but  what  is  remarkable, .  we  ob^n  no 
oxygen  when  chlorine  is  made  to  act  upon  the  pei'bxide  of  iron^ 
because  a  chloruret  of  that  oxide  is  formed. 

The  same  experiments  furnish  a  new  proof  that  sulphur  has  less- 
energy  than  iodine.  In  fact,  if  we  obtain  metallic  sulphurets  with 
most  oxides,  while  we  do  not  obtain  iodurets,  this  depends  upon  the 
great  affinity  of  sulphur  for  oxygen,  and  upon  the  gaseous  state. of 
sulphurous  acid.  If  iodine  formed  a  gaseous  acid  with  oxygen  not 
decomposable  by  a  high  temperature,  there  can  be  no  doubt  that 
we  should  be  able  to  form  a  greater  number  of  metallic  iodurets 
than  sulphurets.  The  decomposition  of  potash,  soday  litharge,  and 
oxide  of  bismuth,  and  the  formation  of  iodurets  with  the  protoxides 
of  copper  and  tin^  show  this  to  be  the  case. 

It  may  be  worth  while  to  remark  that  iodine,  like  sulphur,  has 
little  affinity  for  oxides;  and  that,  except  barytes,  strontian,  and 
lime,  no  oxide  can  remain  in  combination  with  iodine  at  a  red 
heat. 

.  Very  different  results  take  place  when  iodine  and  oxides  are  made 
to  act  upon  each  other  in  contact  with  water.  "  The  water  is  then 
decomposed.  Its  hydrogen  unites  with  iodine,  and  forms  hydriodic 
acid ;  while  its  oxygen  forms  with  iodine  a  peculiar  acid,  to  which  I 
have  given  the  name  of  iodic  acid.  Alt  the  oxides,  however,  do 
not  give  the  same  results.  We  obtain  them  only^  with  potash,  soda, 
barytes,  strontian,  lime,  and  magnesia.  The  oxide  of  zinc  preci- 
pitated by  ammonia  from  its  solution  in  sulphuric  acidy  and;  well 
washed,  gives  no  trace'  of  iodate  and  hydriodate. 

Let  us  examine  more  particulairly  what  happens  when  iodine  is 
made  to  act  upon  a  concentrated  solution  of  potash.     In  proportion 
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as  the  iodine  dissolves  in  the  alkali^  which  it  does  with  rapidity,  we 
obtain  a  granular  white  precipitate,  which  melts  on  burning  coak 
like  nitre,  and  which  is  decomposed  by  heat,  giving  out  oxygen 
and  ioduret  of  potassium.  This  precipitate  is  an  alkidine  iodate  of 
potash.  The  liquid  contains  hydriodate.  Hence  water  most  have 
been  decomposed ;  *  its  hydrogen,  uniting  with  iodine,  has  fivmed 
hydriodic  acid,  and  its  oxygen  iodic  acid. 

The  potash  solution  remains  slightly  coloured ;  orange  yellow^ 
when  the  alkali  is  in  excess ;  but  it  is  of  a  deep  reddish  brown 
when  the  alkali  is  saturated  with  iodine.  This  colour  is  owing 
principally  to  the  solution  of  iodine  in  the  hydriodate  cf  potash.  I 
found  that  when  a  solution  of  a  determinate  quantity  of  potash,  sa 
weak  as  not  to  allow  the  iodate  of  potash  to  precipitate,  is  entirely 
saturated  with  iodine,  we  must  add  a  quantity  of  potash  equal  to 
the  origidal  dose  to  bring  it  to  the  point  when  its  colour  is  a  light 
orange-yellow.  Even  when  the  solution  is  saturated  with  kidine,  it 
is  always  alkaline ;  though  if  we  dissolve  in  water  ioduret  df 
potassium  or  of  zinc,  we  obtain  neutral  compounds.  This  differ- 
ence, which  w&  find  in  the  analogous  combinations  of  sulphur  and 
chlorine,  is  owing  to  this,  that  the  forces  which  tend  to  decompose 
water  are  smaller  in  the  first  case  than  in  the  second. 

Concentrated  soda  produces,  like  potash,  a  fulmioatinr  salt^ 
which  is  partly  precipitated,  and  a  hydriodate  which  remains  ia 
solution.  Barytes,  lime,  and  strontian,  present  the  same  pheno- 
mena ;  with  this  diflerence  only,  that  their  iodates  are  very  little 
soluble.  This  last  circumstance  enables  us  to  obtain  these  salts  in 
a  state  of  purity.  In  order  to  obtain  the  iodates  of  potash  and  soda 
free  from  hydriodates,  and  perfectly  neutral,  it  is  necessary  ta 
crystallize  them  repei^tedly,  which  greatly  diminishes  their  quantity* 
I  shall  therefore  state  the  method  which  I  employ  to  prepare  them 
in  order  to  avoid  that  inconvenience. 

Upon  a  determinate  quantity  of  iodine  I  pour  solution  of  potash 
or  soda  till  the  liquid  ceases  to  be  coloured.  I  then  evaporate  to 
dryness,  and  digest  the  dtj  salt  in  alcohol  of  the  specinc  gravity 
081  or  0*82.  As  the  iodate  is  not  soluble  in  this  liquid,  while  the 
hydriodate  is  very  soluble,  the  two  salts  easily  separate  from  each 
other.  After  having  washed  the  iodate  two  or  three  timeft  with 
alcohol,  I  dissolve  it  in  water,  and  neutralize  it  with  acetic  acid. 
I  evaporate  to  dryness,  and  digest  the  dry  salt  in  alcohol,  to  temof% 
the  acetate.  After  two  or  three  washings,  the  iodate  is  pune.  As 
for  the  alcohol  containing  the  hydriodate,  we  dbtil  it  off,  aad  then 
neutralize  the  potash  by  means  of  hydriodic  acid. 

Here  it  may  be  asked  whether,  at  the  moment  that  the  alkali  acts 
upon  the  iodine,  iodate  and  hydriodate  form  and  esist  separately. 

*  1  reason  on  the  hypothesU  of  the  existence  of  hydriodates.    Bat  if  we  do  not 
admit  tbHr  existence,  the  oxygen  which  combines  with  the  iodine,  a^d  couvertsit 
i'nto^  Ma  acid,  must  have  been  furnished  by  a  poction  af  the  potash. 
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We  shall  endeavour  to  answer  this  question  hereafter.  We  shall 
terminate  what  concerns  the  action  of  the  oxides  on  iodine  by 
treating  of  those  in  which  the  asygtn  is  very  little  condensed^  as 
the  oxKles  of  mercury,  gold,  and  silver. 

M*  Colin  has  observed,  that  when  we  expose  to  a  heat  between 
140^  and  212^  a  mixture  of  water,  iodine,  and  peroxide  of  mercury, 
Biqpeir-iodate  of  mercury  is  formed,  which  is  held  in  solution  in  the 
water  and  an  iodate  with  excess  of  base,  which  is  insoluble,  and 
-remains  mixed  with  the  red  ioduret  which  is  formed  at  the  same 
time.  Oxide  of  gold  treated  di  the  same  nuuiner  does  not  appear  to 
form  an  ioduret;  for  after  a  great  number  of  washings,  metallic 
goM  femains,  and  the  water  holds  an  acid  iodate  in  solution.  We 
may  suppose  that  the  water  has  been  decomposed,  and  that  the 
oxides  of  mercury  and  gold  act  upon  iodine  like  the  alkalies ;  but 
if  vfQ  consider  that  the  oxide  of  zinc  does  not  form  an  iodate,  it 
will  become  exceedingly  probable  that  the  iodic  acid  has  been 
formed  at  the  expense  of  the  oxj^en  of  a  oart  of  tlie  oxide.  If  we 
recapitulate  the  action  of  the  oxides  on  ioaine,  it  will  appear, 

,1.  That  the  alkaline  oxides  in  which  the  o^^gen  is  very  much 
condensed,  and  which  completely  neutralize  the  acids,  occasion 
with  iodine  the  decomposition  of  water^  and  produce  iodates  and 
iiydriodates. 

2.  That  the  metallic  oxides  in  which  the  oxygen  is  still  very 
much  condensed,  though  less  than  in  the  preceding,  and  which  do 
not  completely  neutralize  the  acids,  do  not  produce,  with  iodine  a 
#E»roe  sufficiently  great  to  decompose  water  and  form  iodates. 

S.  That  the  oxides  in  which  the  oxygen  is  weakly  condensed 
cannot  concur  with  iodine  in  decomposing  water;  but  that  tb^ 
convert  iodine  into  an  acid  by  yielding  to  it  a  portion  of  their 
oxygen. 

Such  are  the  general  results  of  the  action  of  iodine  on  the 
oxides.  We  shall  afterwards  treat  in  detail  of  some  saline  combina- 
tions of  iodine  ;  but  at  present  we  propose  to  state  the  properties  of 
iodic  acid. 

We  have  seen  that  the  acid  is  only  formed  by  the  concurrence  of 
different  forces,  and  that  it  is  always  combined  with  some  base, 
ffom  which,  of  course,  we  must  separate  it.  At  first  s>ght  it  seems 
4hat  we  might  treat  with  hydro-sulphUric  acid  the  iodates  of  easily 
jeducible  metals ;  but  the  jodic. acid  would  be  at  the -same  time 
decomposed  by  this  acid,  because  its  elements  are  very  little  con- 
densed.* After  various  trilQs,  1  adopted  the  following  process:— 
Upon  iodate  of  r  barytea  I  pour  sulphuric  acid  diluted  with  twice  its 
weight  of  water,  and  beat  d)e.  mixture.  The  io^ic  acid  quickly 
abandons  a  portion  of  its  base,  and  combines  with  the  water.^  But 
although  a  quantity  of  sulphuric  acid  was  employed  not  sufficient  to 

•  Hydro^ul^hnric  acid  may  he  employed  to  deooiB\i«ke  ^^"^V^.^  Xt*^'*^^ 
obtain  phosphoric  acid. 
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saturate  thewhole  of  the  barytes  in  the  iodate,  a  small  portion  of  it 
always  remains  mixed  with  the  iodic  acid.  If  we  endeavour  to 
separate  this  portion  by  adding  barytes-water,  the  two  acids  preci- 
pitate together.  I  suppose  that  the  presence  of  a  small  quantity  of 
sulphuric  acid  in  the  iodic  acid  depends  upon  the  strong  affinity  of 
this  l^st  acid  for  barytes.  I  do  not  think  there  is  reason  to  believe 
that  the  two  acids  have  a  tendency  to  combine  together^  in  conse- 
quence of  which  the  iodate  is  decomposed. 

The  iodate  of  lime  and  sulphuric  acid  give  similar  results. 
When  the  same  salt  and  oxalic  acid  are  used,  the  decomposition 
seems  to  be  more  complete. 

Hitherto  iodic  acid  has  only  been  obtained  in  combination  with 
water,  and  it  is  very  probable  that  this  liquid  is  as  necessary  as  a 
base  to  keep  the  elements  of  the  acid  united,  as  we  see  is  the  case 
with  sulphuric  acid,  nitric  acid,  &c.*  Its  taste  is  very  acid  when 
it  is  concentrated.  Light  does  not  decompose  it.  It  may  be 
cvaporatecj  to  the  consistence  of  a  syrup.  But  if  its  temperature  be 
raised  to  about  392°,  it  is  decomposed  entirely  into  iodine  and 
oxygen.  Sulphurous  and  hydro-sulphuric  acids  immediately  sepa- 
rate iodine  from  it.  This  acid  and  hydriodic  acid  are  decomposed 
almost  completely,  like  sulphurous  and  hydro-sulphuric  acids.  If 
we  mix  it  with  concentrated  hydro-chloric  acid,  chlorine  is  dis- 
engaged. Sulj)huric  and  nitric  acids  have  no  action  on  it.  With 
solution  of  silver  it  gives  a  white  precipitate,  very  soluble  in 
ammonia.  It  combines  with  all  the  bases,  and  produces  all  the 
iodatts  which  we  obtain  by  making  the  alkaline  bases  act  upon 
iodine  in  water.  It  likewise  forms  with  ammonia  a  salt,  which 
fulminates  when  heated^  the  existence  of  which  I  announced  some 
time  ago. 

From  experiments  which  I  shall  state  in  speaking  of  the  iodates^ 
this  acid  is  composed  of 

Iodine    100 

Oxygen Si'V27 

Now  the  first  possible  combination  of  iodine  and  oxygen  being 

Iodine ;  100 

Oxygen ; . .       6-4017 

Iodic  acid  is  evidently  a  compound  of 

Iodine 100 

Oxygen 6-4017  x  5  =  32-0085 

That  is  to  say,  that  iodic  acid  contains  five  proportions  of  oxygen. 

*  The  existence  of  acids  without  water  shows  a  ^eater  reciprocal  affinity  in 
their  elements  than  in  those  acids  which  exist  only  by  means  of  water  or  a  base. 

(To  be  continued.) 
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Article  X. 

Magnetical  and  Astronomical  Observations  at  Hackney  IVick. 

By  Col.  Beaufoy. 

Latitndc,  51  ^  S2'  40*3"  North.      Lopgitude  Wegt  ia  TiA«  6"-^^ 

Feb.  4,  Emersion  of  Jupiter's /!«*  22*  55"  Mean  Time  at  Hadniey  Wick. 

4th  Satellite \12    23  02  Ditto  at  Greenwich. 

Feb.  7,   Immersion  of  Japitvr*6jl?    <)5  26*4  Ditto  at  Hackney  Wick. 

1st  Satellite •••1^2    05  33*2  Ditto  at  Greenwich. 

Magnetical  Observations. 

1815. 


Morning  Observ. 

Noon  Observ 

• 

EveniBg  Observ. 

Month. 

Hour. 

Variati 

on. 

Hour. 

Variation. 

Hour. 

Variation. 

Jan.    1^ 

8h  45' 

340  15/ 

46" 

Ih  30' 

240  19' 

33" 

Ditto  19 

8    40 

24    16 

33 

S^    00 

24    18 

S3 

Ditto  20 

8    50 

24    15 

50 

1     20 

24    19 

40 

Ditto  21 

8     55 

24     15 

00 

1     45 

24    19 

09 

Ditto  22 

— _    — ... 

...    _ 

— . 

1     25 

24    82 

01 

• 

'Z 

Ditto  23 

8    50 

24    18 

20 

1    35 

24    21 

03 

Ditto  24 

—    — 

— «          mmm 

*— 

1     50 

24    20 

44 

OR 

K 

Ditto  25 

8    45 

24     15 

17 

1     25 

24    21 

50 

.0 

0 

•§ 

Ditto  26 

8    55 

24    15 

22 

— .    .i. 

..    .1. 

— • 

•»* 

•*' 

Ditto  27 

8    50 

24     16 

18 

1     25 

24    21 

18 

0 
^ 

0 
^ 

Ditto  28 

8    50 

24     16 

13 

1     30 

24    20 

13 

Ditto  29 

8    45 

24     18 

06 

1     25 

24    22 

01 

Ditto  30 

8    50 

24    21 

14 

1     35 

24    21 

41 

Ditto  31 

8    50 

24     17 

58 

1     50 

24    22 

03 

1815. 

Mean  of       f  Morning 
pbservations     <Noon 
in  Jan.        (Evening 

■Tk-i*     •     TA         <Woon 
p.tto  in  Dec.    ^E,e„i„g 

C  Morning 

Ditto  in  Nov.  i  Noon 

(_  Evening 
r  Morning 

Ditto  in  Oct.    )Noon 

(  Evening 
r  Morning 

pitto  in  Sept,    J^foon 

^  Evening 
r  Morning 

Ditto  in  Aug.  )  Noon 

(^Evening 

{Morning 
Noon 
Evening 
r  Morning 
Ditto  in  June.  <  Noon 

(_  Evening 
C  Morning 
pitto  in  May,  J  Noon 

t  Xi^'vening 


at  8b  |r' TfiriatioD 

at  1  36 Ditto 

at  —  —  . . . ,.  pitto 

at  8  44 Ditto 

t^t  1  30 Ditto 

at  —  — Ditto 

at  8  41 Ditto 

at  1  40 DIttp 

at  r-  — Ditto 

at  8  39  .....  Ditto 

at  I  42 Ditto 

at—  — Ditto 

at  8  32 Ditto 

at  1  39  . . . ..  Ditto 

at  6  19 Ditto 

at  8  30  . . . ..  Ditto 

at  1  39  ... »  Ditto 

at  6  57 Ditto 

at  8  41.....  Ditto 

at  1  42.....  Di^to 

at  6  58  .....  Ditto 

at  8  44.....  Ditto 

at  I  39 Ditto 

at  6  52.....  DiUo 

at  8  45 Ditto 

at  1  44 Ditto 

at  6  38  . . .  .•  I>\1V> 


24*  16' 

24  20 

24  18 

24  20 

24-16 

24  80 

24  14 

24  21 


19    V   ^^^* 

—  Notobst 

—  Not  obt» 

1?  i  ^"«' 

—  Not  obi. 

45  }'"''*' 

—  Not  obs. 
33 

West, 

West. 
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f  MorniB? 
>  No™ 


IHRo  in  Marcb. 

fMoT        „ 

Ditto  in  Feb.   i  Noon 

(^Evening 
r  Morning 

Ditto  ia  Jan.  i  Nuon 

t  Eiening 
1813.  rMoraing 

Ditto  ia  I>ec.v<  Noon 

l_  ETcning 
r  Morniag 

Ditto  in  Nov.  <  Noon 

\_  Evening 
f  Morning 

Ditto  inOct.   i  Noon 

(.ETeaiog 

Ditto  in  Sept.  i.  Noon 

f  Morning 
Ditto  in  Aug,  i  Naon 


I)itto  it)  June.  '^  Noon 

{.  Evening 
f  Morning 

Dilto  in  May.  <  Noon 

I  E*eniag 
TMotniug 

Dilts  in  April.'j  Noon 

(.Evening 


Ma^teticui  Obtervtttma, 

•  45' Varialian  84"  18'  53'n 

4S Ditto  34  SS  GS 

89 nillii  ■ii  ifl  30  J 

59 Ditto  2t  14  39  1 

S8 Dilto  24  S3  08 

II Dilto  34  15  S3  J 

47 Didu  S4  14  50   I 

53 Ditto  S4  30  58  j 

— Ditto  —  —  —  (j 

53  .....Ditto  34  15  OS  1 

S3 Ditto  84  lU  OS    I 

— Ditto i 

53 Ditto  84  IT  39  1 

51 Dilto  S4  80  SO  J 

— Ditto  —  —  —  S 

48 Ditto  34  n  17  1 

54 Ditto  34  90  34   j 

—  .....Ditto i 

45 IMtto  S4  IS  41   1 

59 Ditto  SI  33  63  j 

— IMtw  „  _  _S 

53 Ditto  24  15  46  1 

03 Dilto  84  88  S3    ! 

03....,  Ditto  £4  16  04  J 

44 Ditto  94  15  55  1 

08 Dilto  94  23  38   ] 

05 Ditto  24  16  08  J 

37 Ditto  a  14  S3  1 

M Ditto  94  23  04    ' 

08 Ditto  94  16  43  J 

30 Ditto  94  12  fiS  ^ 

SS Ditto  84  33  IT 

04 Ditto  84  16  04  J 

88 Dillo  84  It  OS  1 

37 Ditto  £4  90  54   ; 

14 Ditto  24  IS  47  J 

31 Dilto  94  09  18  1 

59 Dilto  24  91  12    ' 

46 Ditto  84  15  S5  J 
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Hour. 

Variation. 

Hour. 

Variation. 

HOHT. 

Variation. 

Feb. 

S"-  45' 

34°   IT'   36' 

Ik  30' 

84°  20' 

V7" 

Ditto 

f 

S     45 

84    15    58 

1     30 

24    90 

10 

Ditto 

»     4U 

li    15    43 

I»tlo 

8    40 

24     18     15 

1     25 

34    31 

4H 

Ditto 

8     .'10 

U     14    90 

1    30 

84    91 

Vfi 

Ditto 

8     55 

94     14    42 

1    45 

94    33 

(H 

1 

Ditto 

8    45 

24     15     11 

1     40 

34     19 

37 

c 

Ditto 

S    45 

f4     16    40 

1     35 

34     33 

23 

Ditto 

8    35 

li     IS    13 

1     40 

34    21 

49 

Dillo 

(4    15     15 

1      30 

34    S3 

16 

Dilto 

8    45 

i4     15     14 

1     35 

94    93 

IK 

I»ttD 

Dillo 

84    23 

25 

8    20 

34     15     07 

_    _ 

Ditto 

8     40 

a4     14     06 

84    22 

47 

Ditto 

8    55 

aj    14   ae 

Dillo 

8     30 

34     14     12 

1      .SO 

24    22 

il 

\ 

\ 
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Comparison  of  the  Variations  in  the  Years  1813,  1814,  and  1815, 


Morning  

April    5^**^'* 

Evening 

^Morning   

May      ■)  Noon 

Evening 

Morning   

June     "^Noon 

Evening 

CMorning   

July      ^Noon 

C  Evening 

CMorning   

Aug,     ^Noon 

C  Evening 

CMorning   

Sept.     ^  Noon 

C  Evening 

CMorning   

Oct      \  Noon 

^Evening 

CMorning   

Nov.      <Noon 

(Evening    

CMotning   

Dec.      <  Noon 

(Evening 

Morning    

Jan.      ^  Noon 

Evening. ........ 


1813. 


24°  09'  18'' 

24  21  12 

24  15  25 

24  12  02 

24  20  54 

24  13  47 

24  12  35 

24  22  17 

24  16  04 

24  14  32 

24  23  04 

24  16  43 

24  15  55 

24  23  32 

24  16  08 

24  15  46 

24  22  32 

24  16  04 

24  15  41 

24  22  53 

24  17  17 

24  20  24 

24  17  39 

24  20  30 

24  15  05 

24  19  03 


1814  and  1815. 


24°  12'  53" 

24  23  53 

24  15  30 

24  4*  -49- 

24  22  13 

24  16  14 

24  13  10 

24  22  48 

24  16  29 

24  13  29 

24  23  44 

24  17  00 

24  14  13 

24  23  48 

24  16  31 

24  14  33 

24  23  17 

24  16  50 

24  14  08 

24  21  45 

24  16  20 

24  20  37 

24  18  02 

24  20  36 

24  16  ^6 

24  20  12 


Difference. 


3' 

2 

6 

+  -e- 

+  1 


+ 

+ 
+ 


+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 


2 

0 
0 
0 

1 

0 
0 

1 

0 
0 

1 

0 
0 

1 
1 


35" 
41 

05    ; 

19 
2T 
35 
31 
25 
03 
40 
17 
42 
16 
23 
13 
45 
46 
33 
08 


-^  0  57 

+  0  IS 

+  0  23 

+  0  06 

+  1  41 

'+  1  09 


In  deducing  the  mean  of  the  observations,  that  of  the  morning 
of  Jan.  30  is  rejected,  the  variation  exceeding  that  of  any  former 
day,  without  any  apparent  cause, 

Jan,  18. — ^The  needle  in  the  morning  unsteady,  and  followed  by 
a  fall  of  snow.    During  the  fall  the  needles  were  quite  steady. 

Jan,  27. — ^Needles  unsteady  at  noon  :  the  wind  afterwards  blew 
fresh  from  the  S.  E.,  accompanied  with  snow. 

Feb,  12. — ^The  needles  at  noon  vibrated  14'  40"  at  intervals; 
The  wind  blew  strong  from  the  S.  W.  The  wind,  afterwards 
increased,  and  shifted  to  the  westward,  accompanied  with  hard  rain 
and  showers  of  hail. 

!».•_  A.n._  ?  Between  noon  of  the  1st  Jan.  )  n-anA.  :_.w*. 
Ram  fallen  J  g^j^^^  „„^„  ^^  ^  ,,j  p^^  ^  0-694  inches 
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Article  XI. 

Analyses  of  Books. 

A  Voyage  to  Terra  Atistralis,  undertaken  for  the  Purpose  of 
completing  the  Discovery  of  that  vast  Country,  and  prosecuted  in 
*the  Years  1801,  1802,  and  1803,  in  his  Majesty's  Snip  the  InveS" 
tigator',  and  subsequently  in  the  armed  Vessel  Porpoise,  and  Cum" 
Jjerland  Schooner.  With  an  Account  of  the  Shipureck  of  the 
■Porpoise,  arrival  of  the  Cumberland  at  the  Mauritius)  and  Impru 
sonment  of  the  Commander  during  six  Years  and  a  half  in  that 
Island.  By  Matthew  Flinders,  Commander  of  the  Investigator. 
In  two  Volumes,  with  an  Atlas.    London,  1814. 

Thk  charts  which  accompany  this  work  have  been  constructed 
with  uncommon  care,  and  are  probably  the  mdst  complete  of  their 
kind  hitherto  published.  The  workmanship  does  great  honour  to 
Captain  Flinders,  and  to  the  artists  employed. 

Captain  Flinders,  by  way  of  introduction  to  his  own  voyage, 
gives  a  preliminary  account  of  the  previous  discoveries  made  in  the 
Terra  Australis  by  preceding  voyagers.  The  north  coast  of  New 
Holland  appears  to  have  been  discovered  in  1606,  by  the  Duyfhen, 
a  Dutch  yatch,  dispatched  from  Bantam  to  explore  the  islands  of 
New  Guinea.  But  the  commander  of  this  vessel  was  not  aware  of 
the  importance  of  his  discovery,  considering  the  country  which  he 
observed  as  a  part  of  New  Guinea.  Torres,  a  Spanish  navigator, 
-saw  it  the  same  year;  but  was  as  little  conscious  of  the  importance 
of  hi9  discovery.  His  letter  to  the  King  of  Spain  remained  un- 
known, till  a  copy  of  it  was  found  when  Manilla  was  taken  by  the 
British  forces  in  1762.  Mr.  Dalrymple  made  it  known  to  the 
public,  and  gave  the  name  of  Torres  to  the  strait  on  the  north- 
east side  of  New  Holland,  through  which  that  navigator  appears  to 
have  passed ;  and  this  name  has  been  generally  adopted.  Further 
progress  was  made  in  the  investigation  of  the  north  coast,  by  John 
Carstens,  in  1623,  by  Gerrit  Tomaz  Pool  and  Pieterz  Pieterzen,  in 
1636,  auid  by  three  Dutch  vessels,  in  1705< 

In  177O5  Captain  Cook  sailed  along  the  north  coast,  and  ascer- 
tained that  New  Guinea  is  not  connected  with  New  Holland.  In 
17919  Lieutenant  M^Lure  sailed  along  the  north  coast  of  New 
Holland,  and  determined  the  position  of  several  islands,  shoals, 
and  projecting  points  of  land.  These  were  all  the  navigators  that 
preceded  Captain  Flinders  in  his  examination  of  the  north  coast.  • 
But  Captains  Bligh  and  Portlock,  in  17^2,  and  Messrs.  Bampton 
and  Alt,  in  17^3,  sailed  through  Torres  Straits,  and  added  con- 
siderably to  our  knowledge  of  that  intricate  navigation. 

The  west  coast  of  New  Holland  appears  ta  have  been  first  seen 
l^  Dirk  Hartog,  commander  of  the  ship  Etvdta^,  owViQ^t^A^xnA 
from  Holland  to  India.    He  fell  in  with  \t  lu  \^V^^  ^\io\x\.\%N\va^^^ 
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26:v^9  south,  and  coasted  along  it  to  latitude  23^.  Edel,  another 
Dutch  Captain,  fell  in  with  that  part  of  the  coast  which  bears  his 
name,  in  1619.  It  was  seen  by  the  ship  Leeuwin  in  1622,  and 
by  the  ship  Viancn  in  162S.  In  1629,  the  Batavia,  coainianded 
by  Francisco  Pelsert,  was  wrecked  on  the  coast  of  New  Holland, 
on  the  rocks  called  Ahrollios.  Captain  Pelsert  coasted  along  the 
shore  a  considerable  way  in  a  boat,  and  then  sailing  to  Batavia, 
returned  in  another  vessel,  to  take  off  the  people  left  upon  the 
Abrolhos  rocks.  Tasman  is  supposed  to  have  examined  part  of  the 
north-west  coast  of  New  Holland  in  1644.  The  buccaneers, 
with  whom  Dampier  made  a  voyage  round  the  world  in  1688, 
came  upon  the  north-west  coast  of  1  erra  Australis,  for  the  purpose 
of  careening  their  vessel  and  procuring  refreshments.  They  made 
the  land  about  latitude  16^  5(/,  due  south  from  a  shoal  whose 
longitude  is  now  known  to  be  122:J-'^,  east.  From  this  place  they 
ran  along  the  shore  N.  £.  by  £•  twelve  leagues,  till  they  came  to  a 
convenient  place  for  their  purpose.  Dampier  gives  a  particular 
description  of  the  country  and  inhabitants.  Vlaming,  another 
Dutch  Captain,  surveyed  a  considerable  portion  of  the  west  coast 
in  l69Gy  being  ordered  to  look  out  for  the  crew  of  a  vessel  which 
had  been  lost  the  year  before,  and  which  it  was  supposed  might 
bave  been  wrecked  on  that  coast,  and  the  crew  saved.  In  1699^ 
Dampier  visited  the  west  coast  of  New  Holland  a  second  time, 
having  been  sent  out  in  purpose  on  a  voyage  of  discoverr  in  his 
majesty's  ship  Roebuck.  These  are  all  the  navigaton  raat  pre* 
ceded  Captam  Flinders  on  the  west  coast 

The  south  coast  of  New  Holland  was  discovered  by  Pieter  Nuyts^ 
a  Dutchman,  in  1627^  and  the  coast  was  accurately  laid  down  by 
him,  from  Cape  Leeuwin  to  about  east  longitude  132^.  The  next 
person  who  visited  it  was  Captain  Vancouver,  in  179U  He  made 
tl)e  coast  at  Cape  Chatham,  in  latitude  35°  3'  south,  and  longitude 
i\6°  35^  east.  He  sailed  along  the  coast  east,  and  anchored  in  a 
sound  to  which  he  gave  the  name  of  King  George  the  Third. 
Tl>encc  he  sailed  east  as  far  as  Terminatbn  Island,  in  east  longi- 
tude 122°  8^  The  French  Admiral,  D'Entrecasteaux,  who  was 
sent  out  in  search  of  La  Peyrouse,  visited  the  south  coast  of  New 
Holland  in  1 JD2 ;  but  did  not  proceed  further  east  than  Nnyts  bad 
done.  His  cliarts,  as  far  as  he  went,  are  accurate  and  satisfactory. 
Thus  250  leagues  of  the  south  coast  remained  entirely  unexplored 
when  Captain  Flinders  commenced  his  voyage. 

Van  Dieman's  Land  was  discovered  by  Tasman,  in  1642,  who 
was  sent  out  by  the  Dutch  expressly  to  determine  how  £ur  south  the 
contioent  of  New  Holland  extends.  Captain  Cook  sailed  along 
the  east  coast  of  that  continent  in  177^9  &nd  ascertained  the  ffene- 
ral  outline  of  the  coast.  Morion,  a  French  naval  officer,  visited 
Van  Dieman's  Land  in  177^>  Captun  Fumeaux  in  1773^  Captain 
Cook  in  1777»  an<l  D'£ntrecasteaux  in  17^3;  but  none  of  these 
navigators  had  been  able  to  decide  whether  Van  Dieman's  land 
was  an  island  or  part  of  t\ie  cotvXVaenl.    K&ti  ^Sbl^  'ftrticdtL  cfi^Vswi 
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was  established  at  Port  Jackson^  various  expeditions  were  sent  from 
that  place  to  ascertain  the  east  coast  of  this  country  with  precision  ^ 
Mid  in  these  expeditions^  Captain  Flinders,  and  Mr.  Bass,  surgeon 
of  the  Reliance,  cut  a  most  conspicuous  figure.  These  two  enter- 
firizing  gentlemen  sailed  from  Port  Jackson  in  1 795,  in  a  small 
boat  only  eight  feet  long,  called  the  Tom  Thumb,  with  a  crew 
consisting  only  of  themselves  and  a  boy.  They  explored  about  35 
nkiles  of  coast,  and  ascertained  the  figure  and  value  of  several  bays 
and  openings.  In  17^7)  Mr.  Bass  set  out  in  a  whale  boat,  with  a 
erew  of  eight  picked  men,  to  explore  the  east  coast.  He  sailed 
aoutb,  was  absent  above  eleven  weeks,  and  examined  above  600 
aliles  of  coast ;  entering  Bass's  Straits,  and  making  considerable 
progress  in  them,  and  satisfying  himself  that  Van  Dieman's  Land 
was  an  island ;  though  the  evidence  which  he  obtained  was  not 
sufficiently  strong  to  satisfy  others.  In  17^^,  Captain  Flinders  and 
Mr.  Bass  were  sent  on  puipose  from  Port  Jackson,  to  determine 
the  point.  They  sailed  through  Bass's  Straits  and  round  Vad 
Dieman's  Land,  and  thus  put  it  beyond  doubt  that  Van  Dieman's 
Land  is  an  island.  Such  was  the  state  of  our  knowledge  of  the 
coast  of  New  Holland  when  Captain  Flinders's  voyage  was  under- 
taken in  1801. 

Captain  Flinders  sailed  from  Spithead  on  the  18th  of  July,  180!^ 
in  the  ship  Investigator,  of  334  tons  burthen,  with  a  compliment 
of  88  men.  The  vessel  had  been  a  collier,  and  though  old,  was 
Ae  best  which  the  Admiralty  could  at  that  time  spare  for  this  ser- 
Tice.  After  touching  at  Madeira,  and  stopping  some  time  at  the 
Cape  of  Good  Hope,  he  made  the  coast  of  New  Holland  on  the 
7th  of  December.  The  part  <rf  the  eoast  which  he  first  saw  was 
Gape  Leeuwin,  the  south  western  and  most  projecting  part  of 
Leeuwin's  Land.  The  highest  hill  lies  nearly  in  latitude  34°  19^, 
souths  and  longitude  115^  6^  east.  From  this  port  he  coasted 
along  the  shore  till  he  came  to  King  George  the  Third's  Sound, 
where  he  put  the  ship  in  order,  and  took  in  wood  and  water. 
Bald  Head,  the  entrance  to  this  sound,  lies  in  latitude  35°  6'  15^ y 
soutli ;  and  in  longitude  118°  O'  45^^,  east.  It  was  from  this  point 
that  he  was  instructed  to  make  a  minute  survey  of  the  south  coast 
of  New  Holland  as  far  as  Bass's  Strait. 

From  King  George  the  Third's  Sound  to  about  east  longitude 
13 19  a  space  of  15  degrees  of  longitude^  the  coast  runs  easterly 
with  a  slight  inclination  to  the  north ;  and  the  whole  of  this  space 
consbts  of  a  cliff  between  5  and  600  feet  high,  the  lower  part  of 
which  is  white  and  the  upper  part  brown.  Not  a  single  river  runs 
mto  the  sea  in  aH  this  vast  tract,  nor  was  there  a  single  landing 
]riace  tp  be  seen.  Captaii^  Flinders  conceives  that  this  long  cliff 
may  be  a  coral  reef,  elevated  by  some  unknown  means  so  much 
above  the  level  of  the  sea.;  and  thinks  it  not  unlikely  that  aqf 
island^  sea,  or  lake,  may  be  on  the  other  side  of  the  cliff.  It  is; 
much  to  be  regretted  that  this  conjecture  was  not  verified  bv  aa 
attenipt  to  climb  die  cli£^  and  see.  what  was  oa  i\i^  oi^^x  i\a^  ^ 
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it.  About  longitude  131,  which  is  the  furthest  north  point  of  the 
south  coast  of  New  Holland,  the  shore  becomes  low,  and  consti- 
tutes a  sandy  beach.  Thus  far  east  the  south  coast  had  been  sur- 
veyed by  Admiral  Entrecasteaux. 

From  this  place  the  coast  assumes  a  south-easterly  direction,  is 
usually  sandy  and  low,  but  rises  gradually  as  the  land  recedes  from 
the  sea.  There  was  no  appearance  of  any  river,  though  several 
bays  occurred,  and  different  archipelagos  of  small  islands  were 
passed,  as  Kuyts,  Investigators,  &c.  At  south  latitude  35^,  and 
east  longitude  136^,  they  came  to  a  point  of  land  called  Cape 
Catastrophe,  because  here  Mr.  Thistle,  the  master^  a  midshipman, 
and  six  seamen  were  lost  by  the  oversetting  of  a  boat  in  the  daric. 
At  this  point  the  land  tended  to  the  north,  and  there  was  every 
appearance  of  a  large  opening,  or  bay,  which  Captain  Flinders  re- 
solved to  examine  with  every  possible  care. 

This  gulf,  to  which  he  gave  the  name  of  Spencer's  Gulf,  is 
about  50  miles  wide  at  its  entrance,  and  extends  north  about  185 
miles,  from  latitude  36°  south  to  latitude  32^°.  It  gradually  nar- 
rows towards  the  north,  and  where  it  terminates  the  water  is  as  salt 
as  out  at  sea.  Yet  a  good  deal  of  fresh  water  must  be  poured  into 
it  here  at  certain  seasons.  The  shore  has  a  barren  appearance  on 
the  east  side;  towards  the  north  there  is  a  ridge  of  mountains^  the 
highest  of  which,  Mount  Brown,  seems  to  be  about  3000  feet 
above  the  level  of  the  sea.  The  view  from  this  mountain  is  that  of 
an  immense  level  country  covered  with  wood.  At  the  south  side  of 
Spencer's  gulf  there  is  a  large  island  called  Kangaroo  Island,  from 
the  great  number  of  kangaroos  found  on  it.  The  strait  between 
this  island  and  the  main  land  was  called  Investigator's  Strait. 
Spencer's  Gulf  is  separated  from  another  gulf  by  a  peninsula  called 
Yorke  peninsula,  about  30  miles  broad.  This  new  gulf  received 
the  name  of  St.  Vincent's  Gulf.  It  is  shorter  than  Spencer's 
Gulf,  not  reaching  quite  so  far  north  as  latitude  34°. 

After  leaving  this  gulf  Captain  Flinders  met  with  Captain 
Baudin  in  the  French  ship  Geographe,  who  was  likewise  oat  on  a 
voyage  of  discovery.  He  had  sailed  through  Bass's  Straits^  and 
had  met  with  foul  weather,  during  which  he  separated  from  his 
consort.  Both  here  and  afterwards  in  Botany  Bay,  the  French 
captain  and  his  officers  admitted  that  Captain  Flinders  had  been  the 
discoverer  of  Spencer's  and  St.  Vincent's  Gulfs,  Kangaroo  Island,  &c« 
But  when  an  account  of  the  French  voyage  was  afterwards  pub- 
lished in  Paris  by  M.  Peron^  all  this  coast  was  claimed  as  the  ex- 
clusive discovery  of  the  French  Captain,  and  named  Terre  Bona-* 
parte,  Golfe  Napoleon,  Golfe  Josephine,  &c.  This  we  have. do 
doubt  was  by  the  express  orders  of  the  then  existing  French  govern- 
ment; was  of  a  piece  with  that  systematic  course  of  fraud  and 
falsehood  which  Bonaparte  uniformly  followed  during  the  whole 
time  of  his  administration.  We  have  no  doubt  that  the  French 
nation  will  now  give  up  these  unwarrantable  and  absurd  claims ; 
mid  that  in  the  account  of  Captain  Baudin's  voyage,  just  published. 
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at  Paris,  a  true  statement  of  the  real  discoveries  6i  the  French 
captain  will  be  given,  while  those  that  really  belong  to  Captain 
Flinders  will  be  assigned  to  their  true  author. 

After  parting  with  Captain  Baudio,  the  Investigator  sailed  nearly 
in  a  south-easterly  direction,  along  about  50  leagues  of  coast  which 
liad  been .  examined  by  Captain  Baudin.  It  was  a  low,  barren, 
sandy  shore,  without  a  single  river,  opening,  or  landing  place  of 
any  kind.  It  terminated  at  Cape  BufFon,  in  south  latitude  about 
37^  40',  and  east  longitude  about  140®  5'. 

The  next  portion  of  coast  to  Bass's  Straits  had  been  explored  by 
Cqitain  James  Grant,  in.the  Lady  Nelson,  in  1800.  Except  Port 
Philip,! a  very  large  bay  about  36  miles  long  and  30  broad,  with  a 
narrow  qpening  of  not  mcnre  than  two  miles  wide ;  and  Western 
Port  beside  it,  which  had  been  examined  by  Mr.  Bass  in  his  whale 
boat  expedition,  the  remainder  of  the  south  coast  presented  nothing 
remarkable.  Captain  Flinders  now  made  .the  best  of  his  way  to 
Sidney  Cove.  Here  he  remained  twelve  weeks  to  refit  and  provi<< 
sion  the  ship.  It  was  then  agreed  between,  him  and  Governor 
King,  that  he  should  sail  north  and  examine  some  part  of  the  east 
coast  of  New  Holland,  Torres  Straits,  and  the  Gulf  of  Car- 
pentaria. 

He  sailed  from  Port  Jackson  on  the  22d  of  July,  1802,  with 
the  Brig  Lady  Nelson,  commanded  by.  Lieutenant  Murray,  in 
company.  As  he  had  already  surveyed  a  portion  of  this  coast  in 
the  Norfolk,  his  examination  of  it  did  not  properly  begin  till  he 
had  passed  Hervey's  Bay,  in  latitude  25^,  south.  In  latitude  23^ 
SC,  longitude  east  151°  20^,  he  discovered  a  harbour  behind  an 
island,  called.  Facing  Island,  to  which  he  gave  the  name  of  Port 
Curtis.  .  It  communicates  by  a  narrow '  shallow  channel  with  Poit 
Keppel  on  the  north  side,  discovered  by.  Captain  Cook ;  thus  cutting 
off  a  considerable  portion  of  land  as  an  island.  The  country  round 
Port  Keppel  was  the  best  they  had  seen  since  they  left  Port  Jack- 
son-. .  The  natives  were  9tout,  healthy,  and  apparently  very  good 
natured ;.  for  they  conducted  a  master's  mate  and  seaman,  who 
hod  put  themselves  entirely^  io  their  power,  in  safety  back  to  the 
ship. 

7 :  ui  latitude  22'5^>  a  new  port  was  discovered  and  examined,  to 
which  Captain  Flinders  gave  the  name  of  Port  Bower.  Shoal 
Water  Bay,  on  the  north  of  thi^  port,  but  running  as  far  south, 
and  separated  from  it  by  a  narrow  strait,  was  next  examined,  and 
an  accurate  chart  of  it  made  out.  This  place  affords  but  few  temp- 
tations for  a  colony.  The  land  is  barren  and  the  water  shallow. 
Sines  .are-found  here  as  well  as  at  Port  Bower;  but  in  the  latter 
placse  they  are  much  more  easily  got  at. 

The  next  object  of  examination  was  Broad  Sound,  which  lies  a 
little  to  the  borth-west  of  Shoalwater  Bay.  .  Here  the  tides  rise  to 
the  height  of  above  SO  feet.  The  best  anchoring  place  is  Upper 
Head>  where^a  ship  may  lie  secure  against  all  winds;  and  this  is 
tfhnost  the  ooly  place  in  the  whole  sound  where  a  landing  may  be 
Mstlji.Qfifectie^    The  country  .round  the  sound  is  tderabiy  fertile. 
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and  well  wooded.    Captain  Flinders  thinks  it  might  be  taken  ad- 
vantage of  for  ship-building. 

Our  navigator  now  directed  his  course  for  Torres's  Straits;  but 
was  entangled  for  14  days  among  the  extraordinary  coral  reefs, 
which  extend  for  14  degrees  of  latitude  along  the  east  side  of  New 
Holland,  from  south  latitude  22^  5(/  to  Torres's  Straits.  At  first 
they  are  at  a  considerable  distance  from  the  land  ;  but  they  gradually 
approach  it  as  we  go  north,  and  a  little  beyond  Cape  Tribulation 
they  touch  it.  Captain  Flinders  made  his  way  at  last  through  an 
opening  in  about  latitude  18^°,  south,  and  met  with  no  forther 
interruption  on  his  way  to  Torres's  Straits.  Through  these  straits, 
previously  considered  as  so  formidable,  he  passed  without  any 
accident,  in  three  days,  by  keeping  more  to  the  south  than  former 
navigators :  and  there  is  every  reason  to  consider  them  as  afibrding 
the  shortest,  and  a  sufficiently  safe  passage  to  the  southern  ocean. 

The  survey  of  the  Gulf  of  Carpentaria  occupied  Captain  Flinders 
105  days.  Its  general  form  is  pretty  similar  to  that  represented  in 
the  old  Dutch  charts.  It  extends  in  longitude  from  JBndeavoar's 
Straits  to  Cape  Wilberfwce  5i°,  and  in  latitude  7°-  The  east  side 
of  it  consists  of  very  low  flat  land  without  a  single  opening ;  bnt  at 
the  southern  extremity,  and  along  the  west  coast,  there  are  various 
groups  of  islands,  which  were  carefully  surveyed  by  our  navigator, 
and  laid  down  in  his  chart.  While  in  this  gulf  the  Investigator 
was  examined,  and  found  so  much  decayed  as  not  to  be  reckoned 
capable  of  keeping  the  sea  for  more  than  six  months.  Of  these, 
three  were  spent  in  the  Gulf  of  Carpentaria.  Captain  Flinders 
was  therefore  under  the  necessity  of  terminating  his  survey  of  New 
Holland  here.  He  sailed  to  Copang  Bay,  a  Dutch  colony  in  the 
Island  of  Timor,  in  order  to  ob^in  a  supply  of  provisions.  From 
this  place  he  sailed  round  New  Holland  by  the  west  and  sooth 
coasts^  and  arrived  in  safety  at  Port  Jackson.  Here  the  Investigator 
was  condemned  as  utterly  incapable  of  repair,  and  Captain  Flinders 
resolved  to  return  Xo  Britain  for  another  ship^  to  enable  him  to 
continue  his  survey,  and  to  leave  the  scientific  gentlemen  at  Fbrt 
Jackson  till  his  return.  The  rest  of  the  voyage  is  little  else  than  a 
history  of  disasters. 

The  command  of  the  Porpoise^  his  Majesty's  armed  vessel  at 
that  time  lying  in  Port  Jackson^  was  given  to  Lieutenant  Fowler, 
first  of  the  Investigator,  with  a  crew  of  88  men ;  and  CafMain 
Flinders,  with  such  of  his  officers  as  chose  it,  went  on  board  her 
to  be  conveyed  to  England  as  passengers.     Two  vessels  lying  at 
that  time  in  Port  Jackson,  the  Bridgewater,  Extra  East  Indiaman, 
commanded  by  Captain  Palmer,  and  the  Cato  of  London,  com- 
manded by  Mr.  John  Park,  desired  to  accompany  the  Porpoise  and 
were  permitted.     These  vessels  sailed  from  Port  Jackson  on  the 
10th  of  August,  1803,  and  on  the  i8th,  in  the  evening,  the  Por- 
poise suddenly  struck  upon  a  reef  and  fell  over.    The  Cato  and 
jD/idjewater  were  coming  up  in  such  a  direction  that  in  a  few 
moments  they  must  have  struck  against  each  of  her,  and  been  both 
•'•"t  to  the  bottom.    The  Cato,  to  ^te^ctvii^ws,  ^cxv^mniA?}  aUysmd 
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herself  to  fall  upon  the  reef.    The  Bridgewater  thus  escaped  her 
by  a  few  feet,  and  got  safe  out  of  the  reach  of  the  reef.    The  night 
was  dark.    It  was  uncertain  how  long  the  vessels  would  hold  toge- 
ther^ and  the  only  chance  of  safety  seemed  to  be  in  holding  out  till 
-morning,  when  it  was  fully  expected  that  the  Bridgewater  Would 
come  and  take  the  crews  aboard.     The  cutter  was  suddedly  let 
down  from  the  Porpoise;  but  it  was  supposed  to  be  broken  by  the 
violence  of  the  lurf.    Another  boat  was  let  down,  and  Captain 
Flinders  swam  to  it,  in  order  to  get  on  board  the  Bridgewater,  and 
inibrm  Captain  Palmer  of  the  situation  of  the  vessels ;  but  the 
Bridgewater  was  sailing  away,  and  Captain  Flinders  found  that, 
with  the  wind  against  him,  and  only  two'  bad  oars,  it  would  be  im- 
possible to  make  his  way  to  that  vessel.    He  determined,  therefore, 
to  reonain  near  the  Porpoise  till  morning.     He  found  the  cutter 
safe  and  full  of  men,  without  any  officer^.    He  told  them  to  re- 
main near  him  till  day-light.    Fortunately  the  Porpoise  had  fallen 
over  towards  the  sand  bank,  so  that  the  sea  did  not  beat  over  her, 
and  she  remained  together  without  being  stove  in  till  morning. 
The  case  was  different  with  the  Cato.     She  had  fallen  towards  the 
deep  water.     Her  upper  works  were  immediately  beaten  in  and 
destroyed,  and  every  thing  except  the  men  washed  overboard. 

Next  morning  a  dry  sand  bank  with  birds'  eggs  upon  it,  indi- 
cating that  it  was  never  covered  by  the  tide,  was  perceived  at  no 
great  distance  from  the  Porpoise.  Here  tliey  agreed  to  land,  and 
to  take  on  shore  as  many  stores  as  possible  from  the  Porpoise.  The 
Cato's  crew  made  their  way  by  swimming  to  the  Porpoise,  and  only 
three  lads  were  drowned  ;  but  most  of  them  were  in  their  shirts, 
and  they  had  to  be  supplied  with  clothes  by  the  officers  and  men  of 
the  Porpoise.  On  this  sand-bank  they  all  landed.  Captain  Flin- 
ders assumed  the  command  as  senior  officer.  Almost  the  whole  of 
the  provisions  and  stores  in  the  Porpoise  were  landed,  and  the 
whole  party  brought  under  the  same  order  and  discipline  as  oa 
board  his  Majesty's  ships.  The  Bridgewater  sailed  away,  without 
any  attempt  to  relieve  the  shipwrecked  vessels,  or  to  ascertaia 
whether  any  of  the  crew  were  left  alive  or  not :  and  Captain 
Palmer,  on  his  arrival  in  India,  gave  information 'that  the  two 
vessels  were  wrecked,  and  that  all  on  board  had  perished.  The 
Bridgewater  was  herself  lost  on  her  homeward  voyage  to  Britain, 
abd  Captain  Palmer  never  more  heard  of.  This  was,  perhaps, 
fortunate  for  himself ;  for  his  situation,  after  the  true  history  of  the 
shipwreck  was  known,  would  have  been  most  uncomfortable,  sup- 
posing him  possessed  of  any  feeling. 

Wreck  Reef,  as  the  place  of  tlie  shipwreck  was  called,  lies  in 
latitude  22°  11"  22/\  south;  and  in  longitude  155°  18'  50-5'^, 
east.  It  is  distant  from  Port  Jackson  about  7^0  miles. ,  Finding 
themselves. abandoned  by  the  Bridgewater,  it  was  agreed  in  a  con- 
sultation of  officers,  that  one  of  them  should  endeavour  to  make 
his  way  in  one  of  the  boats  to  Port  Jackson,  m  oxdet  \o  w^^>3i:^^ 
the  means  DecessRTv  to  convey  them  to  a  place  of  saie.\.v*  vLi:<^XalvcK 
Vol.  V.  N""!!!.  P 
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Flinders  was  selected  for  this  -arduous  undertakinfi^,  and  he 
readily  undertook  it.  Mr.  Park  of  the  Cato  went  with  him  as 
second  in  command,  lliey  had  a  crew  of  ]  i  men,  and  provisions 
for  three  weeks ;  so  that  they  were  rather  too  deeply  loadea.  How- 
ever, they  made  their  way  without  any  accident^  first  to  the  coast 
of  New  Holland^  and  then  along  that  coast  to  Port  Jackson,  in  13 
days. 

Governor  King  sent  the  ship  Holla,  and  two  schooners,  to  bring 
away  the  unfortunate  men  of  the  wreck.  One  of  the  schooners  was 
to  bring  back  such  as  chose  it  to  Port  Jackson ;  the  other^  of  27  tons 
burthen,  under  the  command  of  Captain  Flinders,  with  a  crew  of 
ten  men,  was  to  proceed  to  England ;  while  the  Rolla  was  to  carry 
the  rest  of  the  officers  and  men  to  China.  Captain  Flindens 
reached  Wreck  Reef  six  weeks  after  he  had  left  it ;  the  stores  and 

Srovisions  of  the  Porpoise  were  put  aboard  the  Rolla  or  the  Port 
ackson  schooner;  the  men  were  all  embarked  to  dieir  various 
destinations;  and  Captain  Flinders  set  out  pn  his  extraordinary 
voyage  to  England. 

Sailing  through  Torres*s  Straits  he  arrived  at  Coepang  lu  Timor, 
only  four  days  after  Captain  Palmer,  in  the  Bridgewater,  had 
reached  Batavia;  thus  demonstrating  the  great  advantage  of  sailing 
through  that  strait,  when  compared  with  the  round  about  way 
usually  followed.  From  Timor  he  was  obliged  to  make  his  way  to 
the  Mauritius,  because  his  little  vessel  could  not  venture  round  the 
Cape  of  Good  Hope  without  being  repaired.  He  trusted  to  his 
French  pass,  that  even  if  the  war  should  have  recommenced,  he 
would  be  treated  in  a  friendly  manner  in  that  island,  and  be 
allowed  to  continue  his  voyage  to  Britain.  The  Governor  of  the 
Mauritius  was  General  De  Caen,  who  bad  been  sent  out  to  Pon- 
dicherry  at  the  peace  of  1801  ;  and,  no  doubt,  expected  to  make 
a  great  figure  in  India ;  but  the  breaking  out  of  the  new  war  in 
1802  disappointed  his  expectations,  by  depriving  the  French  of  all 
their  possessions  in  India.  The  Geograpne,  a  French  vessel,  out 
on  a  voyage  of  discovery,  with  an  English  pass,  had  left  the  Mau- 
ritius on  the  very  day  that  Captain  Flinders  reached  it ;  land,  con- 
trary to  the  stipulations  contracted  by  obtaining  the  English  pass, 
bad  carried  dispatches  from  the  Mauritius  to  France.  This  induced 
General  De  Caen  to  detain  Captain  Flinders  for  some  days.  At  first 
he  pretended  that  he  was  an  impostor,  and  treated  him  with  haugh- 
tiness and  vulgar  insolence ;  but  finding  that  the  plea  of  impostor 
could  not  be  continued,  he  next  day,  without  making  any  previous 
apology  for  his  former  conduct,  invited  Captain  Flinders  to  dinner. 
This  invitation  Captain  Flinders  declined,  in  consequence  of  the 
Governor's  previous  treatment  of  him.  De  Caen,  it  would  seem, 
was  often^ed  at  this  display  of  spirit ;  and  Captain  Flinders's  letters 
to  the  Governor,  though  very  naturally  drawn  from  him  by  the 
situation  in  which  he  was  placed,  contributed  considerably  to 
heighten  the  Governor's  resentment.  Captain  Flinders,  at  the 
timej  does  not  seem  to  have  been  fuW^  jwv^t  oi  \k^  character  of 
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Bonapaite,  or  the' maxims  of  his  governroent :  otherwise^  he  would 
Dot  A&v^  (^pected  any  redress  on  account  of  the  justice  of  his 
€^use^  or  9X^y  shame  In  his  adversaries^  on  account  of  the  crueltv, 
JQiufiticei  or  xneanness  of  their  conduct.     The  Cumberland  was 
^ized^  Captain  Flinders  and  l^r*  Aken  committed  close  prisoners 
in  H  tavern,  and  the  crew  conQned  in  the  common  prison.    He  was 
oftem^ards  sent  to  the  Garden  prison,  a  large  house  about  a  mile 
out  of  town^  attached  to  which  was  a  piece  of  ground  for  walking* 
Here  he  remained  20  months.     He  was  then  permitted  on   his 
jisurole  to  reside  in  Wilhem's  plain,  in  the  highest  part  of  the  island^ 
-with  a  range  of  two  leagues  all  round.     All  the  exertions  that  were 
mad^  by  the  Governor  General  of  India,  Lord  Bentinck,  the  naval 
cpgpimanders,  the  men  of  science  in  the  Mauritius,  the  President 
jof  the  Royal  Society^  were  in  vain.     Even  an  order  from  Bona- 
|)arte  did  pot  produce  the  desired  effect :   De  Caen  probably  as- 
signing as  a  reason  that  Captain  Flinders  was  too  well  acquainted 
with  the  island  to  be  permitted  to  depart.    At  last,  in  1810,  when 
an  immediate  attack  upon  the  island  was  expected,  De  Caen  sud- 
,dieiily  allowed  Captain  Flinders  to  depart,  without  any  new  order 
jErom  France  ;  and  even  to  go  to  the  place  from  which  the  attack 
Kas  expected.    Captain  Flinders  conceives  that  De  Caen  wished  to 
get  back  to  France,  to  share  in  the  glory  of  his  former  companions 
jn  ai:ms ;  and  that  he  set  4iim  at  liberty,  because  he  thought  he 
inight  contribute  materially  to  the  capture  of  the  island. 


Article  XII. 

Proceedings  of  Philosophiccd  Societies. 

ROYAL    SOC^BTY. 

On  Thursday  the  26tli  of  January,  a  paper  by  Mr.  Hooke  wa$ 
re^d,  On  the  Construction  of  Naval  Charts.  Ships  are  navigated 
within  sight  of  land  by  means  of  naval  charts ;  in  the  open  sea  by 
means  of  charts  of  a  particular  construction,  and  by  observations 
•f  the  heavenly  bodies.  The  paper  was  confined  to  tlie  first  of 
these.  Naval  charts  at  present  cannot  be  used  upon  deck,  without 
the  risk  of  being  destroyed.  Mr.  Hooke  proposes  to  engrave  them 
on  stiff  paper,  and  to  varnish  them  well.  He  shows  how  the  dif- 
ferent problems  requisite  during  a  navigation  along  a  coast  may  be 
solved;  but  these  solutions  cpuld  not  be  sufficiently  understood 
frcHn  bearing  the  paper  read,  to  give  any  account  of  them  here. 

On  Thur^y  the  2d  of  February,  part  of  a  paper  by  Dr.  Wat- 
son Philips  was  read,  On  the  Cause  of  the  Motioft  of  the  Heart  of 
Animals.  Various  opinions  on  this  subject  have  been  entertained 
bj  physiologists.  Of  late,  M.  Gallois  has  endeavoured  to  ^V^^ti 
that  this  motion  depieads  enti^ly  upon  the  spm^aXumxTO^)  vc^Vvsw* 
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mediately  ceases,  when  the  spinal  narrow  is  removed  or  destroyed. 
The  motion  of  the  heart,  which  continues  for  some  time  after  it  is 
removed  from  the  body,  he  considers  as  similar  to  the  motion  of 
any  other  muscular  body  from  stimuli ;  and  the  stimulus  in  this 
case  is  the  arterial  blood.  Dr.  Philips  related  a  great  number  of 
experiments  on  rabbits  and  frogs,  which  appeared  quite  inconsistent 
with  M .  Gallois's  hypothesis.  Rabbits  were  rendered  insensible  by 
a  blow  on  the  occiput ;  the  spinal  marrow  and  brain  were  then  re- 
moved, and  the  respiration  kept  up  by  artificial  means.  The  cir- 
culation and  motion  of  the  heart  continued  as  usual.  When 
stimuli,  as  spirit  of  wine  or  opium,  were  applied  to  the  spinal 
marrow  or  brain,  the  rate  of  the  circulation  was  accelerated. 
When  the  hind  legs  of  a  frog  are  kept  for  two  minutes  in  alcohol, 
the  animal  loses  the  power  of  motion.  In  this  case  it  expresses 
great  pain ;  but  if  tincture  of  opium  be  used  instead  of  simple 
alcohol,  little  or  no  pain  is  expressed. 

On  Thursday  the  9th  of  February,  Dr.  Philips's  paper  was  con- 
cluded. He  found  that  the  peristaltic  motion  of  the  intestines 
continued  after  the  brain  and  spinal  marrow  were  removed.  When 
the  brain  or  spinal  marrow  were  suddenly  crushed,  the  effect  upon 
the  motion  of  the  heart  was  much  greater  than  when  these  organs 
were  removed  by  cutting,  or  gradually  destroyed  by  means  of  a 
wire.  From  the«se  experiments  Dr.  Philips  concludes  that  the 
action  of  the  heart  is  independent  of  the  brain  and  spinal  marrow; 
but  that  it  is  capable  of  being  affected  by  these  organs.  He  con- 
ceives, witii  Haller,  that  the  heart  and  muscles  possess  excitability 
independent  of  the  brain  and  spinal  marrow ;  that  the  difference 
between  the  voluntary  and  involuntary  muscles  depends  upon  the 
stimuli ;  and  that  animals  possess  three  different  sets  of  organs, 
the  muscular,  the  nervous,  and  the  sensorial,  independent  of  each 
other,  but  capable  of  influencing  each  other. 

On  Thusday  the  16th  of  February,  a  paper  was  read  from  Mr. 
Clift,  describing  experiments  to  ascertain  the  influence  of  the 
spinal  marrow  on  the  action  of  the  heart  in  fishes. 

At  the  same  meeting  a  letter  from  Dr.  Brewster  was  read,  de- 
scribing a  new  property  possessed  by  the  second  surface  of  trans- 
parent bodies. 

LINN^AN   SOCIETY. 

On  Tuesday  the  /th  of  February,  specimens  exactly  similar  to 
Bovey  coal,  but  brought  from  Constantinople,  were  exhibited  to 
the  Society  by  Mr.  Sowerby.  A  communication .  by  Mr.  Sowerby 
was  also  read,  On  a  Species  of  Fossil  Terrebratula. 

At  the  same  meeting,  two  communications  from  Dr.  Mitchell  of 
New  York  were  read.  The  first  gave  ah  account  of  a  singular 
species  of  plcuronectcs  found  in  the  New  York  rivers.  Dr.  Mitchell 
is  inclined  -io  consider  it  as  a  variety  of  the  white-bellied  pleu- 
jonectcs;  though  the  diflerences  are  considerable.  Among  others, 
the  belly  is  nearly  as  dark  as  the  back.    The  second  paper  con- 
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tainied  a  description  of  a  number  of  species  of  fish  observed  by  Dr. 
Mitchell^  and  which  are  caught  on  the  coast  or  in  the  rivers. 

On  Tuesday  the  16th  of  February^  a  letter  was  read  from  Sir 
J.  £.  Smith  to  Mr.  Macleugh,  in  which  he  shews,  from  a  manuscript 
of  the  late  Dr.  Sibthorpe,  that  the  lignum  rhodium  of  Pococke, 
though  not  that  of  the  ancients,  is  the  liquidamber  styraciflua. 

At  the  same  meeting,  the  conclusion  was  read  of  M.  Vieillot's 
Novi  Sy^ematis  Ornithologici  Prolusio. 

GBOLOGICAI.  SOCIETY. 

Dec.  16,  1814. — Specimens  from  Maestricht  from  the  Rev.  E. 
Honey  were  presented,  and  a  n6tice  relative  to  the  mountain  of 
St.  Pierre,  near  Maestricht,  by  the  same,  was  read,  and  the  thanks 
of  the  Society  were  voted  for /the  same. 

The  mountain  of  St.  Pierre  is  a  hill  about  150  feet  high,  which 
commences  within  a  mile  of  Maestricht,  and  extends  about  three 
leagues  in  the  direction  of  Liege.  On  the  side  next  to  the  Meuse, 
it  forms  nearly  vertical  clifis,  and  thus  affords  excellent  sections  of 
the. strata,  which  are  almost  horizontal,  having  only  a  very  slight 
dipto  the  north. 

The  lower  beds  are  decidedly  chalk ;  alternating  at  every  two  or 
three  feet,  whh  beds  of  flint  nodules :  the  fossils  of  this  chalk, 
though  less  abundant,  appear  to  exhibit  the  same  species  as  those 
which  occur  in  the  chalk  of  England.  Above  these  are  beds  re- 
aembling  the  former  in  colour,  but  harder,  and  gritty  to  the  touch. 

Upon  these  lie  a  series  of  beds  of  calcareous  free-stone,  of 
which  the  mass  of  the  hill  is  composed,  and  in  which  the  extensive 
cubterranean  quarries  are  situated.  This  stone,  in  the  quarry,  is 
yellowish,  and  so  soft  as  to  be  readily  cut  with  a  knife ;  but,  by 
exposure  to  the  air,  it  becomes  both  whiter  and  harder.  Interposed 
between  these  beds  are  thin  ones,  composed  chiefly  of  fragments 
of  madrepores  and  shells.  Beds  of  flint  also  occur  here,  as.  in  the 
chalk ;  but  the  distance  between  each  bed  gradually  increases,  so 
that  those  at  the  top  of  the  series  are  separated  by  an  interval  of 
eight  or  ten  feet.  The  fossils  of  the  free-stone  are  very  numerous ; 
the  most  cofomon  are  madreporites,  fiingites,  belemnites,  nummu- 
lites,  echinites,  ostreites,  and  pectinites. 

The  top  of  the  hill  is  covered  by  a  bed  of  gravel,  in  some  places 
of  considerable  thickness;  containing  rolled  pebbles  of  flint,  of 
quartz,  of  grey-wacke ;  with  veins  of  quartz,  and  of  red  sand- 
stone. 

The  whole  of  this  series  of  beds,  with  the  exception  of  the 
gravel,  is  considered  by  Mr.  Honey  to  belong  to  the  chalk  for- 
mation. 

The  reading  of  Dr.  Macculloch's  paper  on  Glen  tilt  was  begun. 

Jan.  6,  1815. — ^The  reading  of  Dr.  MaccuUoch's  paper  on  Glen 
tilt  was  continued. 

ROYAL  GROLOGICAL   SOCIETir  OF   CORNWALL. 

Slnce.Qur  last  report  of  tl^s  Society^  we  have  to  coquuujAk^^v 
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that  his  Royal  Highness  the  Prince  iR^gftnt  has  bec(>ttijfr  its  Patton ; 
fmd,  as  this  is  the  first  instance  in  Great  Britain  in  which  the 
attention  of  the  throne  lias  been  directed  to  the  promotion  of 
mineralogical  science,  it  is  to  be  fairly  anticipated  that  it  may  lead 
oqr  government  to  the  establishment  of  a  School  of  Mined  ;  the 
great  advantage  of  such  institutions  having  been  strikingly  evinced 
in  other  nations. 

It  was  resolved  that  a  deputation  should  present  an  address  of 
thanks  to  his  Royal  Highness,  for  the  great lionour  conferred  upon 
them ;  and  that  it  should  consist  of  the  Vice  Patrons,  Lord  De 
Dunstanville,  and  the  Earl  of  Yarmouth;  the  President,  Davies 
Giddy,  Elsq.  M,  P. ;  and  its  founder.  Dr.  Ayrton  Paris. 

Apartments  have  been  provided  at  Penzance,  which  contain  a 
collection  of  minerals  already  highly  interesting :  among  the  later 
additions  we  may  notice  ruiilute,  lately  dicoVered  in  the  slate  quar- 
ries at  Tintagel  j  a  grey  copper  ore  from  Crennis  mine,  the  com- 
position of  which  resembles  they^f^^^;,  with  the  exception  of  lead, 
(on  the  authority  of  the  Rev.  William  Gregor.)  IVood  tin  ftom 
Trethurgy  Moor,  near  St.  Austel,  in  a  matrix  of  shorl  and  quaftt. 
The  triple  sulphvret  of  antimony^  lead,  and  copper,  which  has  re- 
appeared at  tne  Antimony  Mine,  near  Port  Isaac,  after  a  lapse  of 
twenty  years. — Sulphate  of  larytes,  now  found  at  Huel  Unity,  for 
the  first  time  in  Cornwall. — A  large  quantity  of  stream  gold^  pre- 
sented by  Sir  Christopher  Hawkins,  with  an  interesting  account  of 
its  discovery,  in  which  he  states  that  it  \ias  found  in  streaming  flixr 
tin  ill  n  moor  in  the  parish  of  Ladock ;  and  offers  soitae  informa- 
tion, which  he  trusts  may  direct  future  adventurers  to  a  snctanfal 
undertaking. — Many  other  communications  have  been  also  read 
before  the  teciety,  an  analysis  of  which  we  shall  ofier  to  our  readeni 
in  the  next  number  of  the  Anuah. — We  understand  that  the  Society 
are  preparing  a  volume  of  Transactions,  which  are  shortly  to 
appear. 


Article  XIII. 
SCIENTIFIC  intelligence;  and  notices  of  striiJB^rrs 

CONNECTED  WITH  SCIENCE, 

I.   Lectures. 

Mr.  T.  J,  Pettigrew,  F.  L.  S.  will  commetce  his  Spring  Course 
of  Lectures  on  Anatomy  and  Physiology  on  Friday,  the  lOth  (rf 
March,  at  half-past  eight  o'clock  in  the  evening  precisely,  at  his 
house^  No.  3,  Bolt-court^  Fleet-street,  where  partioulats  may  be 
obtained. 

Dr.  Cliurke  and  Mr.  Clarke  will  commence  their  next  Coarse  of 
Lectures  on  Midwifery  and  the  Diseases  of  Women  and  Children 
on  Monday,  March  20.     The  Lectviccs  «Lte  iwA  «X  ^t,  Clarke's 
•  10,  Saviile-roW;  BurUngiou  Qaxd^TO^  t?icrj  mcmxi^  ^xsww 
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a  quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience  of 
•tudents  attending  the  hospitals. 

II.  French  Agriculture* 

The  following  account  is  given  of  the  present  agriculture  of 
France,  by  Mr.  Morris  Birkbeck,  in  his  Notes  on  a  Journey  thrcyugh 
France^  in  July,  August,  and  September,  1814,  page  109. 

'^  In  the  agriculture  of  France  there  is  a  great  sameness.  The 
arable  land,  which  comprises  almost  the  whole  surface  of  the 
country,  the  vineyards  and  a  few  tracts  of  mountains  excepted, 
may  be  divided  into  five  classes,  according  to  its  fertility,  without 
regard  to  the  nature  of  the  soil.  The  first  bears  a  crop  every  year, 
as  in  Auvergne,  in  the  neighbourhood  of  Thoulouse,  in  some  parts 
of  Normandy,  &c.  This  description  is  highly  cultivated,  and  on  a 
principle  well  adapted  to  $oil  and  circumstances.  The  second 
somewhat  inferior  in  quality,  but  good  land,  is  also  judiciouly  cuU 
tivated,  with  the  intervention  of  a  fallow  once  in  six  years,  a9 
about  Dieppe  and  Rdben.  The  third  land  of  middling  quality, 
which  embraces  a  very  large  part  of  the  kingdom,  is  managed  on 
the  old  plan  of  fallow,  wheat,  oats.  The  fourth,  poor  land,  which 
also  covers  a  large  space,  is  fallow  and  wheat  alternately.  The 
fifth,  poor  land,  is  cultivated  in  the  round  of  fallow,  rye,  rest, 
without  grass  seeds.  The  first  and  second  classes  include  what 
there  b  of  variety  and  spirit  in  Frendi  husbandry.  In  the  south, 
Indian  corn  alternating  with  wheat,  exhibits  management  as  good 
as  the  beans  and  wiieat  of  tbe  best  English  farmer :  and  the  varied 
outline  observable  in  the  north,  afibrds  many  proofs  of  a  spirited 
^nd  judicious  culture.  It  is  the  three  last  which  betray  its  weak- 
ness ;  if  they  comprise  half  the  cultivated  surface,  which  I  believe 
is  not.  over^rating  their  extent,  half  of  that  portion  being  fallow, 
U  appears  that  one  fourth  of  the  whole  country  is  lying  in  a  stete 
entirety  unproducftive;  a  few  weeds,  mostly  thistles,  excepted*  A 
very  few  half  starved  sheep  are  kept  to  pick  over  the  constantly 
recurring  barren  fallows,  often  accompatiird  by  three  or  four  long 
legged  hogs.  On  the  borders,  and  out  of  the  way  corners,  yon 
may  see  a  cow  or  two,  widi  an  attendant ;  but  there  appears  so 
little  for  any  of  these  animals  to  eat,  that  you  wonder  how  even 
they  are  supported.  The  prairies  artificielles,  (tbe  artificial  grasses, 
as  we  less  properly  call  them,)  of  w*hich  so  much  is  said  by  the 
amateurs,  are  like  spercks  of  green  on  a  desert.  Clover  and  lucem 
arc  cultivated  with  great  success,  on  the  two  first  classes  of  land  ; 
but  very  rarely  indwJ  pn  the  othei-s.  Thus  there  is  probably  as 
much  really  waste  land  in  France  as  in  England,  and  it  is  of  an 
expensive  kind ;  whereas  our  wastes  support  much  more  stodc  than 
theirs,  without  any  expense  whatever." 

By  Mr.  Birkbeck's  account,  the  labouring  classes  in  the  country 
parts  of  France  are  in  much  better  circumstances,  and  receive 
much  better  wages  than  the  labouring  people  in  England.  ^  Most  of 
them  are  proprietors  of  eight  or  ten  actta'  ol  \mA^  Vwto%  X*.^"^ 
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epabled  to  make  the  pi^rchace  during  the  revolution.  He  con- 
siders their  situation,  their  information  and  even  their  morals,  as 
greatly  improved  since  the  revolution.  Prices  in  France  are  about 
one  half  of  what  they  are  in  England. 

HI.   Dr.  Cross's  Opinions  respecting  the  CereheUumy  CSc. 

(To  Dr.  Thomsoq.) 
MY  DEAR  SIR, 

In  the  last  number  of  your  Annals  I  observed  a  paper  On  the 
'  Use  of  the  Cerebellum,  &c.  containing  some  supposed  new  obser- 
vations on  the  structure  of  the  spinal  mass  of  nerves,  .and  on  the 
function  of  its  parts.  Although  I  have  no  wish  to  detract  from  the 
originality  of  Dr.  Cross's  statements,  yet  I  feel  myself  bound  in 
justice  to  inform  you  that  the  same  facts^  or  facts  that  lead  to 
similar  conclusions,  are  published  in  the  following  works :— • 
Lettres  de  Hufeland  a  Portal^  1807*  Anatomic  du  Systeme  Ner- 
veux  en  general,  &c.  par  Gall  et  Spurzheim. 

By  inserting  a  notice  of  the  contents  of  this  note^  you  will  much 
oblige,  your  obedient  servant^ 

BriUth  Museum,  Feb.  S,  1815.  W.  £.   LeACH. 

IV.  On  the  Petrifactions  in  Plymouth  Ifime-stone. 

(To  Dr.  Thomson.) 
MY  DEAR  SI9, 

In  the  last  number  of  your  Journal,  p.  150,  Mr.  Hannah  is  said 
to  have  discovered  madrepores  and  shells  in  the  lime-stone  of  Ply- 
mouth. I  am  induced,  for  two  reasons,  to  trouble  you  with  a  very . 
few  lines  on  the  subject.  In  the  first  place,  madreporites  were  first 
observed  in  the  Plymouth  lime-stone  about  eight  years  ago  (and  ft 
notice  of  this  circumstance  is  given  in  vol.  ii.  p.  465,  of  Armals  of 
Philosophy) ;  but  it  is  to  Dr.'^Lockyer,  of  Plymouth,  that  wci  are 
indebted  for  the  discovery  of  the  exact  bed  in  the  lime-stone  of  that 
district  in  which  the  madreporites  are  found.  The  same  Gentleman 
(Dr.  Lockyef)  also  first  observed  turbinated  univalves  in  loose 
blocks  of  lime-stone  imbedded  in  earth  on  Stonehouse  HiU^  but 
shells  have  no  where  been  observed  in  the  lime-stone  of  Plymouth 
in  situ.  In  the  second  place,  the  Rev.  Mr.  Hannah  some  time 
since  showed  me  a  specimen  of  lime-stone  of  a  fine  blood-red 
colour  full  of  madreporites :  at  the  same  time  he  informed  me  that 
he  found  it  at  a  place  called  the  Devil!s  Point,  Stonehouse;  arid 
as  I  had  never  obserx-ed  this  variety  of  rock  near  Plymouth,'  I  lost 
no  time  in  ekaminmg  the  point  on  the  same  day ;  and  as  the  tide 
was  out,  and  the  place  not  very  extensive^  I  may  with  confidence 
assert  that  no  bed  or  vein  of  lime-stone  similar  to  that  shown  me  by 
Mr.  Hannrah  occurs  at  or  near  the  'Devil's  Point ;  but  as  vessels 
often  throw  out  ballast  near  that  spot,  1  have  no  doubt  that  thq 
fragments  he  found  came  there  in  that  manner. 
^  J  should  fe^lit  necessary  to  apologizes  fot  troaUing  you,  b^^t  fw 
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the  statement  respecting  the  discovery  of  the  univalve  in  situ,  which 
will  I  trust  afford  a  sufficient  excuse. 

lam,  dear  Sir,  your  obedient  servant, 

BntUh  Museum^  Feb.  3,  1815.  W.  £..  LeacH. 

V.  The  Caucasus. 

Engelhart  and  Parrot,  during  their  travels  In  the  Caucasus, 
ascertained  that  some  of  the  peaks  of  that  vast  Alpine  country  are 
equal  in  height  to  Mont  Blanc,  in  Switzerland. 

VI,  Heliotrope. 

Dr.  Macculloch,  of  Woolwich,  has  discovered  heliotrope  in  the 
Hill  of  Kinnoul,  near  Perth.  This  is  the  second  time  that  this  rai^ 
mineral  has  been  observed  in  Scotland. 

VII.  Quantity  of  Paper  at  present  made  it^  the  United  States  of 

America. 

Tons,  Reams. 

For  iJewspapers*   ....  500   ....  50,000  • . .  ^150,006 

Bodes 630   ....  70,000  ...       245,009 

Writing    650   ....  111,000  ....     333,000 

Wrapping 800   ....  100^000  ....       83,000 

VIII.  Burning  Gas  in  the  jippennines, 

(To  Dr,  Thomson.) 
SIR, 

In  a  preceding  number  of  your  Journal  you  have  given  an 
account  of  a  **  jet  of  burning  gas/'  which  you  say  was  d^covered 
by  Sir  H.  Davy  in  the  Appennines,  and  found  by  him  to  consist  of 
carbureted  hydrogen.  In  addition  to  this,  you  make  some  inquiries 
respecting  the  nature  of  the  country,  and  the  probability  of  the 
(existence  of  coal  among  the  Appennines. 

Knowing  the  fact  to  have  been  confidentially  communicated  in  a 
private  letter  written  by  Sir  H.  to  this  country,  I  confess  I  felt  some 
surprise  at  seeing  it  appear  in  a  public  journal ;  nor  was  the 
derective  manner  in  which  the  statement  was  made  in  your  Annals 
of  Philosophy  calculated  to  diminish  that  ungrateful  sensation. 

The  mentioning  of  this  gas  occurs  in  Sir  H.  Davy's  letter  as  one 
of  the  many  philosophical  observations  which  that  indefatigable 
inquirer  has  been  constantly  making  during  his  travels  through  Italy, 
ana  from  which  the  world  will,  I  am  confident,  derive  hereafter, 
whenever  he  shall  think  it  proper  to  make  them  public,  very  great 
and  useful  information.  As  to  the  word  discovery,  it  never  once 
occurs  in  speaking  of  this  subject ;  for  Sir  H.  was  perfectly  aware 
that  the  phenomenon,,  known  to  all  classes  of  persons  travelling  on 
the  road  from  Florence  to  Bologna,  had  been  particularly  noticed 

•  The  oomber  of  newspapers  printed  anoOftUy  In  tbe  United  Utiil«%  v%  ?&W^Mei 
It  twenty4wo  and  ao  balf  miUiffiR. 
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by  SpallaDzani,  who  had  perceived  the  smell  of  hydrogen  in  tlie 
gas ;  then  by  your  own  countryman,  Faber,  in  177^  y  *nd  since  by 
Lalande  and  others.  Nor  has  Sir  Humphrey  in  his  letter  ever 
mentioned  the  height  of  the  column  of  the  gas,  as  stated  by  you, 
since  this  is  greater  or  less  according  to  the  state  of  the  atmos- 
phere, which  exerts  also  much  influence  on  its  combustion,  it  being 
more  vivid  at  the  approach  of  rainy  weather. 

But  you  were  quoting  from  memory,  and  under  circumstances 
unfavourable  for  publication.  You  may,  therefore,  probably,  be 
anxious  for  some  corrections  which  my  knowledge  of  the  coMUtry 
enables  me  to  submit  to  your  judgment. 

The  jet  of  gas  alluded  to  is  seen  on  the  top  of  Monte  di  Fo,  half 
a  mile  on  the  right  of  Pietramala,  coming  from  Florence.  The 
column  occupies  in  circumference  a  surface  of  from  ten  to  twelve 
feet.  The  ground  around  it  is  covered  with  large  and  small  masses 
of  primitive  rocks,  or  rather  of  fragments  of  quartz  and  mica 
argentine  held  together  by  an  argillaceous  cement,  and  of  lime- 
Mone.  Very  feeble  signs  of  vegetation  are  perceptible,  either  on 
this  or  the  surrounding  mountains.  Monte  Fo  (orms  part  of  Mount 
Radicoso,  or  of  the  highest  of  the  Appennine  Ridge,  being  883 
metres,  or  2901  English  feet,  above  the  level  of  the  Mediterranean 
sea.  About  half  a  league  from  this  gas-volcano,  and  from  Pietra- 
mala, there  is  a  well  of  cold  water,  called  Acqua  luja,  from  which 
there  is  a  constant  evolution  of  what  I  myself  found  to  be  carbu* 
reted  hydrogen,  which  takes  fire  at  the  approach  of  a  lighted  taper, 
and  burns  with  a  brilliant  yellow  flame.  The  Italian  naturaliatshad 
hitherto  considered  these  emissions  of  subterraneous  gas,  by  them 
called  fumarohf  to  be  sulphureted  hydrogen^  the  formation  of 
which  tliey  derived  from  a  decomposition  of  pyrites,  that  are  ibund 
in  great  quantities  at  a  considerable  depth  in  the  Appennine  country. 
They  fancied  they  discovered  the  sulphur,  which  the  decompositioa 
of  the  gas  set  at  liberty,  incrustating  the  objects  surrounmng  the 
q)Ot  from  whence  arose  the  gas ;  and  I  confess  having  myself  heen 
of  the  same  opinion  during  my  last  visit  to  the  Appennines  in  the 
course  of  last  summer.  My  examination,  however,  was  veiy  super- 
ficial, and  too  hasty  to  be  correct.  That  of  Sir  Humphrey  Davy  is, 
of  course,  of  quite  a  different  character. 

The  Appennines  consist  chiefly  of  secondary  rocks,  amongst 
which  lime-stone  containing  remains  of  marine  animals  is  pre^ 
minant.  As  they,  however,  approach  the  Alps,  whence  they  took 
their  origin,  they  participate  more  and  more  of  their  nature,  and 
present  for  a  long  successive  tract  of  ground  a  mixture  of  primitive 
rocks  of  various  species,  such  as  serpentine,  argillaceous  schist, 
grunstein,  and  satrharoid  lime-stone.  As  to  the  existence  of  coals 
in  the  Appennines,  Soldani,  in  17B0,  in  his  Ornithographic  Essay  on 
the  Nautilific  Formations  of  Tuscany,  mentions  a  considerable 
stratum  of  coal  being  discovered  near  Fiesole,  a  place  at  the  dbtance 
of  about  40  mile$  .d|ue  south  from  Pietramala.  Subsequent  esami<- 
nationsj  however,  instituted  for  t\^  ^ut^qw,  and  directed  Iqr  very 
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ibl6  mltlemldgtsts,  hAVe  Hot  httn  MXcmeA  by  finy  A»ult,  firom 
^ich  doe  itii|bt  be  led  to  e«nj^ttire  the  presence  of  eoal  in  any 
{Aft  of  the  Appennine^  exc^  itome  traces  of  it^  which  die  lowest 
]^rts  of  the  cub-ftppetiine  country  ofier^  though  <lf  vety  Iittte 
mOtttettt. 

1  have  the  honour  to  be. 

Sir,  your  humble  servant, 

Mrompton,  Jan.  22,  1S15.  A.  B.   GHANTllLB,  M.  IX 

IX«  Answer  t&  the  Queries  respecting  SheU^Fish  in  a  Mou 

near  Elgin. 

(To  Dr.  Hiomaoo.) 
8tR» 

On  perusing  the  last  number  of  your  Annals,  t  observed  a  not« 
sighed  C.  T.  requesting  information  respecting  live  shell-&h  whick 
are  said  to  be  found  at  the  depth  of  three  or  four  feet  in  the  solid 
b6dy  of  a  moss  near  Elgin,  in  Murrayshire. 

Though  extremely  sceptical  of  the  existence  of  this  circumstance, 
I  addressed  a  letter  to  the  Rev.  Wm.  Leslie,  Minister  of  St.  An- 
drews, near  Elgin,  a  Gentleman  well  known  for  the  accuracy  of  his 
observation,  and  zeal  in  investigating  whatever  is  interesting,  re- 
questing be  would  inform  me  if  there  was  anv  foundation  for  such 
a  report.  Mr.  L.  has  kindly  £eivoured  me  with  an  account  of  the 
difierent  mosses  in  the  vicinity  of  Elgin,  with  whatever  appeared 
worthy  of  notice  respecting  them.  He  assures  me  there  is  not  the 
Jeast  measure  of  reality,  or  any  kind  of  foundation  for  the  report 
alluded  to,  as  no  trace  of  shell-fish,  either  dead  or  alive,  were 
found  in  any  of  the  mosses  near  Elgin,  nor  to  his  knowledge  in 
any  other  mosses  in  the  adjacent  country. 

I  was  some  timie  ago  informed  by  Mr.  Hughes,  the  Gentleman 
who  superintended  tke  operations  in  draining  the  lake  of  Spynie,  in 
the  vicinity  of  Elgin,  that  a  few  live  fresh-water  muscles,  and 
some  belemnites,  were  found  in  the  bed  of  the  lake.  The  existence 
of  live  shell-fish  and  petrified  tangles  (as  the  belemnites  were 
termed)  .in  fresh  water  was  considered  by  many  who  saw  them 
as  a  very  extraordinary  circumstance;  and  it  is  not  unlikely 
bat  a  continuing  increase  of  exaggeration  in  the  detail  of  this  cir- 
(cumstance  may  have  sunk  the  live  shell-fish  three  or  four  feet  intd 
the  solid  bed  of  the  lake. 

t 

I  am.  Sir,  your  noost  obedient  servant, 

JinwnwM^  Jam.  21,  1815.  J-  J.  NlCO£.. 

X.  Notice  of  a  revMrkaUe  Meteor  which  appeared  on  the  2d  iff 

December,  1814. 

(To  Lake  Howard^  Bsq.) 
^IR,  O§0tg9  Tardy  Lombwrdstrtety  Jke.  14,  1814. 

At  your  request  I  now  give  you  the  best  accounl  I  iiS\  ^V^  V(^ 
ailbrd  (^  the  htt  latniitOiA  meteor.  ^ 
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On  Friday  night,  the  2d  of  Dec.  at  about  20  min.  before  11,  f 
was  walking  in  an  open  part  of  the  village  of  Peckham,  about  four 
miles  S.S.E.  of  London.  The  night  was  cloudy  and  dark,  the 
lower  part  of  the  atmosphere  clear  and  calm,  a  very  slight  wind 
blowing  from  the  E.  Suddenly  I  was  surrounded  by  a  great  light. 
I  remember  that  at  the  instant  I  shrunk  downward  and  stooped 
forward ;  as  I  was  apprehensive  of  some  danger  behind  me,  I 
instantly  ran  a  few  paces.  I  turned  about  in  a  few  seconds  to  the 
N.  E. ;  for  I  was  certain  the  light  came  from  that  part  of  the 
heavens  (as  it  brilliantly  illuminated  some  houses  to  the  S.  W.  of 
me) ;  and  I  think  at  a  considerable  height  from  the  horizon.  But 
I  saw  nothing  to  cause  this  light.  It  did  not  give  me  the  idea  of  the 
force  and  intensity  of  lightning ;  its  brilliancy  wzs  not  so  instant- 
aneous and  fierce ;  but  it  was  a  softer  and  paler  kind  of  light,  and 
lasted  perhaps  three  seconds.  I  could  discover  no  noise,  though 
immediately  I  expected  an  explosion. 

The  strength  of  the  light  was  nearly  equal  to  that  of  conunon 
day-light ;  all  near  objects  were  distinctly  visible.  The  light  very 
much*  resembled  that  of  the  luminous  balls  thrown  from  a  sky- 
rocket when  it  finally  explodes.  It  was  not  as  vivid  and  blue  as 
that  of  a  strong  flash  of  lightning  at  night.  None  of  the  persous  I 
met  that  night  thought  it  to  be  lightning,  though  none  of  them  saw 
any  thing  but  the  light.  Unless  it  had  been  very  high,  if  it  was  in 
the  direction  I  have  supposed,  it  would  be  concealed  from  th^n  by 
a  high  wall  and  some  houses. 

A  relation  of  mine,  who  resides  at  the  northern  extremity  of 
Tottenham,  saw  the  light  of  it  as  he  lay  in  bed,  through  a  window 
faciug  the  west.    He  describes  it  to  have  been  as  light  as  day. 

I  am^  Sir,  respectfully  yours, 

John  Wallis. 

XI.  Weather  at  Calcutta. 

During  the  winter  months  at  Calcutta  there  is  always  a  fog  every 
evening  and  morning.  In  the  evening  it  rises  high  enough  to  cover 
the  ground  floors  of  the  houses ;  but  the  upper  stories  are  still 
visible.  On  this  account  the  ground  floors  are  considered  as  un- 
healthy^  and  are  never  inhabited  by  Europeans ;  but  employed 
either  as  warehouses,  or  as  lodgings  for  black  servants.  In  the 
morning  the  fog  is  still  more  intense,  and  ri^  higher,  so  as  to 
conceal  the  sun  from  view  an  hour  and  a  half  i^er  his  rising. 
When  the  sun  sets  through  the  fog  he  assumes  a  beautiful  vermilion 
colour.  The  fog  itself  acquires  the  same  tint.  It  is  reflected  from 
the  water  of  the  river ;  so  that  all  nature  appears  painted  of  the 
finest  red  imaginable. 

XII.  On  the  Mode  of  conveying  Gas  for  Lighting  the  Streets^ 

(To  Dr.  ThAnuon.) 

Ja  answer  to  your  Correspondent  lesigftc^n^  the  maimer  in  which 

1         ■■  ■ 
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the  Gas  Light  Companies  force  the  gas  through  the  pipes,  I  beg  to 
inform  him  that,  from  its  very  compressible  nature,  and  the  number 
of  collateral  branches  from  the  main  to  the  lamps,  forming  so  many 
outlets,  that  it  is  sent  through  the  pipes  with  a  very  small  pressure: 
I  believe  of  not  more  than  equal  to  a  column  of  water  of  one  inch 
in  height.  Should  you  consider  the  above  worth  inserting,  1, shall 
send  you  a  paper  on  the  structure  of  the  cells  of  wasps  and  bees, 
which  1  consider  so  different  as  to  require  a  particular  explanation. 

I  remain,  Sir,  yours  truly, 

R.W. 
XIIL  Mr.  Accwais  Treatise  on  Gas  Lisht* 

o 

Mr.  Accum  has  in  the  press  a  Treatise  on  Gas  Light,  exhibiting 
a  summary  description  of  the  apparatus  and  machinery  best  calcu- 
lated for  illuminating  houses,  streets,  and  public  edifices,  with 
carbureted  hydrogen,  or  coal  gas ;  together  with  remarks  on  the 
utility,  safety,  and  general  nature  of  this  new  branch  of  civil 
economy. 

The  treatise  will  be  illustrated  with  geometrical  and  perspective 
designs,  exhibiting  the  larger  gas  light  apparatus  now  successfully 
employed  for  lighting  the  streets  and  houses  of  this  metropolis,  as 
well  as  the  smaller  apparatus  used  by  certain  manufacturers  and 
private  individuals,  together  with  other  objects  connected  with  this 
new  art  of  illumination. 

XIV.  Metallization  of  Charcoal. 

Mr.  Dobereiner,  Professor  of  Chemistry  at  the  University  of 
Jena,  in  Saxony,  informs  Mr.  Accum  that  he  has  discovered  charcoal 
to  be  a  metallic  substance.  The  following  statement  has  been 
received  fix)m  Mr.  Dobereiner  by  Mr.  Accum : — 

^^  1  hope  soon  k)  be  able  to  communicate  to  you  the  successful 
metaHization  of  charcoal,  wlych  I  have  reason  to  believe  to  be  a 
metallic  substance;  in  cast-iron  and  in  steel  the  metarwhich  it 
contains  is  present  in  a  metallic  state,  a»d  may  be  separated  from 
both  of  them  by  the  united  action  pf  phosphorus  and  an  alkajti." 

Farther  particulars  concerning  this  subject  Professor  Dobereiner 
promises  to  communicate  in  his  next. 

XV.  On  the  Octohedral  Form  of  Iodine. 

(To  Dr.  Thomsoo.) 
DEAR  SIR, 

I  regret  that  I  was  not  aware  of  your  intention  to  notice  my 
ol)servations  on  the  crystals  of  iodine,  as  I  would  have  undertaken 
to  define  with  more  precision  the  primary  form  from  which  all  its 
other  modifications  may  be  readily  interred. 

You  have  stated,  {Annals  for  Jan.  p.  12,)  that  it  assumes  an 
octohedral  form,  which^  though  true,  is  liable.to  be  misinterpreted; 
since  the  c/ystal  may  be  supposed  equilateral  and  ec|^\w^ci^^.>x\k-> 
less  its  peculiar  deviation  from  the  regular  octoV\edTOli^ic.  s^cfi^eA^* 
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The  axes  of  the  octohedral  crystal  of  iodine  instead  of  being 
equal,  are  to  each  other  in  the  proportion  of  the  numbers  2,  3,  and 
4«  so  nearly  that,  in  a  body  so  volatile,  it  is  scarcely  possible  to 
detect  an  error  in  this  estimate  by  the  reflective  goniometer,  be- 
cause the  surfaces  change  by  evaporation  too  rapidly  for  any  precise 
measurement  of  their  mutual  inclination. 

The  form  which  most  frequently  appears  in  a  section  of  this 
octohedron  parallel  to  the  plane  of  its  greatest  and  least  axes,  pre- 
senting to  view  a  rhombic  plate  bevilled  at  each  of  its  edges  by  two 
narrow  planes,  which  are  inclined  to  each  other  at  an  angle  of 
about  1  i'ai^''\ 

From  the  frequent  occurrence  of  this  rhombic  plate,  (of  which 
the  acute  angle  is  about  53^,)  some  crystallographers  may  be  dis- 
posed to  regard  this  surface  as  the  terminal  face  of  a'  rliombic 
prism,  of  which  the  diagonals  are  2  and  4,  and  its  height  3  ;  and 
it  is  n-ident  that  all  tlie  modifications  of  the  octohedron  may  with 
equal  facility  be  derived  from  this  prism. 

I  remain,  Dear  Sir,  with  great  regard, 

Your  obliged  and  obedient  Servant, 
F.5.  K,  IS13.  Wm.  H,  Wollaston, 

P,  S.  In  the  same  Number  of  your  Annals^  p.  75,  you  have 
noticed  the  discovery  of  cliromate  of  iron  in  America,  crystallized 
in  regular  octohedrons  found  in  serpentine. 

IVrmit  nie  to  add,  that  this  rare  mineral,  which  I  believe  lias 
not  hitherto  been  obser\ed  in  Britain,  occurs  also  in  the  Serpentine 
of  Portsoy,  having  the  same  cr}'stalline  form,  and  tinging  the  ad- 
jacent rock  of  the  usual  green  colour  of  chrome. 
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1.AFCKR  DiPOT,  l\iddington,  Middlesex ;  for  certain  improve- 
n:onrs  i:\  the  method  or  means  of  illuminating  houses  or  places,  by 
iV.o  K\nr.b;r.a:iv^:i  cf  tallow  or  other  inflammable  materials.    Nov. 


mi;u:vc  by  the  wime  ot  l-rencli  verdigris,     jnov.  12,  1614. 

HoiLiCK * Halx,  Golden-square,  London;  for  an  improved 
metlKN]  1^*  prvwriug  and  spinning  hemp,  flax,  and  other  substances. 
Cttnimumc«M>d  by  a  foreigiier  residing  abroad.    Nov.  17,  1814. 

£dwa&o  Masskt.  Coventry ;  for  his  chronometers  and  pocket 
Hatches.     Nor.  17»  l^^^- 

RoBXRT  BtARuyw,  Francis-street,  Southwark,  surgeon;  for  i 
mtoliifie  or  iiisinuDeat  adlcd  the  k^drosiatie  self^tlowms  wbriiufi 
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METEOROLOGICAL  TABLE. 
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RESULTS. 

First  Monihj  1815.  —  2.  Slight  hoar  frost:  misty:  cloudy. 
3.  Breeze  firesh^  and  drier  air :  slightly  clouded.  4.  The  same. 
5.  The  same:  a  little  snow.  6.  The  same.  7-  ^m.  A  bank  of 
Cirrostratus  in  the  S.  E. :  during  the  forenoon  these  clouds  passed 
over  in  flocks,  and  becoming  denser  at  night,  there  fell  a  little  rain 
or  sleet.  8.  A  fine  day,  with  Cirrus:  bright  star-light  night. 
D.  Clear  morning,  but  a  Cirrostratus  over  the  marshes,  and  Cirrus 
above  in  lines  from  N.  E.  to  S.  W. :  at  mid-day  a  little  snow : 
windy  evening.  10.  Cirrostratus  and  Cumulostratus :  max.  ot 
temp,  for  the  day  this  morning.  11.  Brisk  wind:  Nimbi  to  the 
S.,  succeeded  by  Cumulus  and  Cirrus:  a  little  snow  after  dark. 
13.  a.  m.  Barom.  falling :  hoar  frost :  red  lowering  Cirrus  and 
Cirrostratus  clouds,  in  lines  from  N.  to  S. :  these  indications  were 
followed  by  rain  after  two  p.  m.  15.  Cloudy  :  smart  breeze :  S.£. 
ill  the  night.  16.  a.m.  The  sky  overcast  with  C/Vroi/ra/ttf :  this 
modification  continued  through  the  day,  with  a  dry  air.  I7.  Cloudy: 
windy  night.  1 8 — 23.  Snow  fell  at  intervals  during  these  six  days, 
often  in  regular  and  beautiful  crystallizations.  24.  a.  m.  Much 
rime  on  the  trees  and  shrubs  :  misty  from  Cirrostratus:  temp.  18*^ 
about  nine:  wind  easterly  in  the  night.  25.  Somewhat  misty: 
overcast :  snow.  26.  Cloudy,  a.  m. :  snow,  p.  m.  in  flakes  of  all 
sizes,  varying  from  the  simple  union  of  six  pnsms  in  a  minute  star 
to  broad  feathery  flakes  of  the  most  regular  compound  structure:  it 
was  nearly  calm  during  this  time ;  so  that  the  crystals  escaped  the 
derangement  consequent  on  being  driven  about  in  their  descent. 
27*  Snow  and  sleet,  p.  m. :  a  thaw,  interrupted  by  a  little  frost,  in 
the  evening  :  max.  of  temp,  in  the  night.  28.  Wind  and  rain  in 
the  night.    30.  a.  m.  Misty :  the  trees  dripping :  rain. 


REMARKS. 

Winds  Northerly  till  near  the  close  of  the  period. 

Barometer :  Greatest  height 30*45  inches]^ 

licast 28'88 

Mean  of  the  period 29*77 

Thermometer :  Greatest  height 45® 

Least.. .:.... :...17 

Mean  of  the  period  ....  ^.32'GS 

Evaporation,  0*49  inch.  Snow  and  Rain^  1*07  inch. 

TOTTKNHAM,  "    X,.    HQWAKP, 

Second  Months  24,  1*1?.^        .    ,      j:.   .   ... 
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Article  L 


A  Biographical  Account  of  Sir  Benjamin  Thompson,  Knt.  Couni 
Mumford.    By  Thomas  Thomson,  M.D,  F.R.S. 

Sir  benjamin  Thompson  was  bom  m  the  year  1752,  in 
the  Httle  town  of  Rumford,  in  New  England.  Hb  parents^  who 
were  in  middling  cireumstance^i^  gave  him  the  best  education  the 

Slace  could  afford.  He  married,  earty  in  life^  the  school-master's 
aughter  of  the  place ;  and  I  have  been  told,  though  I  cannot 
vouch  for  the  accuracy  of  the  information^  that  he  himself  for  some 
time  discharged  the  duties  of  school-master.  This  is  by  no  means 
inconsistent  with  the  rank  which  he  held,  as  Major  of  the  Militia 
of  this  district ;  as  in  America  the  military  officers  did  not  constitute 
a  separate  profession,  but  were  selected  out  of  the  most  respectable 
inhabitants  of  the  country,  who  still  retained  their  old  situationsj 
and  continued  their  old  pursuits. 

When  the  American  revolutionary  war  commenced,  Mr.  Thomp- 
son embraced  the  side  of  the  mother  country,  and  was  of  consider- 
able service,  from  his  local  knowledge  of  the  country.  He  soon 
came  over  to  London,  with  proposals  to  raise  a  regiment  in  America 
for  the  service  of  his  Majesty ;  and  such  was  his  address  and  insi- 
nuating manners,  that  he  acquired  the  confidence  and  friendship  of 
Lord  George  Germaine^  at  that  time  at  the  head  of  the  Colonial 
Department,  who  gave  him,  it  is  said,  a  situation  in  his  office.  He 
was  afterwards  sent  over  to  New  York  to  raise  the  proposed  regi-^ 
ment,  which  he  accomplished.  In  consequence  of  this,  when  tne 
peace  was  concluded  in  17B3,  he  became  entrtled  to  half-pay.  In 
17^4  he  was  knighted  by  his  present  Majesty. 
.   He  had  been  elected  a  Member  of  the  Royal  3oote^  in  tba  year 

Vol.  V.  N«  IV.  Q 
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1779 ;  and  he  began  to  distinguish  himself  as  an  ezperimenta) 
philosopher  in  1 7^1.  In  17^  he  made  a  tour  on  the  Continent^ 
and  became  acquainted  with  the  present  King  of  Bataria  at  Stias- 
burgh,  who  was  at  that  time  Prince  of  Deux  Fonts.  He  insinuated 
himself  so  successfully  into  the  gopd  graces  of  this  Prince^  that  he 
recommended  him  in  the  most  powerful  manner  to  his  relation  and 
predecessor  the  then  Elector  Palatine,  who  invited  him  into  his 
service  on  the  most  honourable  terms.  He  accepted  the  oilers 
that  were  made  him,  and  was  employed  by  the  Elector  in  new 
modelling  the  army,  and  in  introducing  various  changes  and  reforms 
into  different  departments  of  government.  He  received  a  pension 
from  the  King  of  Bavaria  amounting  to  about  900/.  a-year,  which 
constituted,  I  believe,  almost  the  whole  of  his  income.  I  have 
been  told,  though  1  do  not  believe  the  statement,  that  the  Elector 
Palatine  had  applied  to  the  British  Government  for  a  proper  person 
to  organize  his  army,  and  that  Sir  Benjamin  Tliompson  was  recom- 
mended by  Ministry  for  that  purpose.  Be  that  as  it  may,  he  seems 
to  have  enjoyed  the  full  confidence  of  the  Elector  Palatine ;  and 
he  remained  in  Bavaria  till  179^>  when  he  returned  to  Great  Bri- 
tain ;  still,  however,  retainipg  lus  Bavarian  pension. 

During  this  long  interval  he  Iiad  distinguished  himself  by  various 

Sipers  published  in  the  Philosophical  Txans^^ctions,  on  the  Fpr^e  of 
unpowder  and  on  Heat,  ail  of  them  written  in  the  most  pleasing 
and  fascinating  style,  and  containing  much  curious  and  important 
information.  On  his  return  to  London  in  171^9  be  began  to  make 
Known  those  speculations  which  seem  to  have  occupied  a  good  dml 
of  hiA  attention  during  his  residence  in  Germany.  They  regsurM 
chiefly  improvements,  in  the  construction  of  our  fire-places,  and 
in  the  mode  of  preparing  food  for  die  poor*  Hi&  akeratiofis 
in  our  fire-places  constituting  a  real  improvement;  and  Rum-f 
ford  grates,  as  they  were  called  (for  by  this  time  Sir  Beojamin 
Thompson  liad  been  created  a  Baron  of  the  German  Empice)^  very 
soon  became  almost  universal  in  Great  Britain.  These  impnover 
ments  gave  liim  a  degree  of  popularity  very  uncommon  aJDoog 
literary  men  in  this  country ;  so.  that  for  some  time  Count  Rumfiord 
constituted  the  general  subject  of  conversation. 

17^9  and  1800  were  two  years  of  very  bad  crops,  which  sue* 
ceedcd  one  another  ;  the  one  from  too  much  rain,  the  other  from 
too  long  a  continuance  of  dry  weather.  It  was  then  that  the  prices  rose 
to  their  present  pitch;  and  they  have  never  since  fallen  to  wJiet  was 
formerly  considered  a  reasonable  raix^.  Tiiese  high  prices  occasioned 
subscriptions  in  different  parts  for  the  relief  of  the  poor.  The 
Count's  popularity  enabled  him  to  suggest  a  plan  which,  he  had  put 
in  execution  in  Germany,  and  to  procure  its  adoption.  Lai^e 
quantities  of  soup  were  made,  and  distributed  either  by  means  of 
tickets,  or  sold  j\t  a  very  cheap  rate.  I  had  an  opportunity  of  seeing 
this  practised  fpr  two  successive  winters  in  Edinburgh  upon  a  very 
cr<iiisi(leral)]e  scale.  But  though  the  plan  appeared  good  in  an 
i^/jiftmct  point  of,  view,  it  was  not  ibund^upon  trial  to. answer  so  well 
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MM  hai  been  expected.  Many  of  the  grtateit  tibjftcis  of  cBarJty 
vrtre  deterred  by  a  false  shame  front  making  appKtadon  fbr  tbi^ 
soup,  because  tliey  considered  such  ah  applicatiotlas  a  declaratSon  of 
their  poverty  before  thi^  whole  town,  and  as  sinking  them  a  step 
lower  in  the  scale  of  society.  Those  who  came  forward  With  the 
greatest  effrontery  were  sufficiently  poor  indeed ;  but  too  frccM'ently 
their  characters  wefe  not  of  the  best  stahip,  and  not  a  feW  or  them 
l^y  a  vicious  course  of  life  had  lost  that  regard  for  chhifabt'ef^^  and 
that  desire  of  the  good  opinion  of  others,  which  constitute  so  itb'- 
portaht  a  part  of  the  feelings  of  the  common  people  in  thb^e  coun- 
tries where  they  have  not  been  vitiated"  by  improper  institutions  an9 
erroneous  laws.  Though  those  who  had  tpc  o0ice  of  jii'epkTing 
Ifhe  soup  discharged  their  duty  with  great  iidielity  and  honour,  yet 
the  poor  people  were  not  satisfied,  but  complained  loiidiy  against 
the  quality  of  the  soup,  and  the  honesty  of  me  purveyors. 

These  two  years  of  scarcity  seem  to  liave  directed  the  Cbubt's 
attention  to  the  art  of  cooking.  Combining  his  notions  of  econdiny^ 
and  his  opinions  respecting  h^t,  he  contrived  a' new  cobking  appa^ 
ratus  by  means  of  steam,  which  he  assured  the  public  wab  greatly 
superior  in  every  respect  to  the  (Ad  naode.  Such- was  his-  popiilariQ^ 
at  that  time,  that  numbers  of  people  adopted  his  ideas,  and  fitted 
up  their  kitchens  according  to  his  models  ;  but  I  have  not  heaird 
tnaf  his  scheme  wa^  found  toansM^er  in  a  single  instance;  I  re- 
member going  in  1802  to  see  the  Count's  oWo' kitchen,  which  waft 
fitted  up  according  to  his  own  plan,  and  was  at-  Brbnipton^  or 
somewhere  about  Knightsbridge.  I  was  very  much  stirpri^^  to 
observe  that  not  one  of  the  utensils  had"  ever  been  put  to  use; 
Hence  it  was  likely  that  his  notions  of  cooking  were  rather. theo- 
retical than  practical. 

Ht9  tiafd  begun,  soon  after  his  arrival  in  London  in  1799^  to 
publish  a  series  of  essays  in  succession  on  different  subjects;  but  ail 
connected  with  his  own  fiivourite  pursuits.  These  essays  amount  in 
all  to  18  or  19,  constituting  two  octavo  volumes.  They  wertj 
exceedingly  popular  at  thdr  first  appearance,  arid  very  generally 
read;  and  they  contain  many  valuable  facts^  put  together  in  a 
pleasing  and  entertaining  manner. 

It  was  at  this  time  thftt  he  had  influence  enough  to  procure  the 
fonnation  of  the  Royal  Institution  as  a  school  for  science  in  the 
metropolb  of  Great  Britain,  and  a  place  where  models  of  every 
kind  were  ta  be  collected  and  exhibited.  This  Institution  has 
flourished  e\'er  since,  and  has  given  birth  to  various  others  upon  a 
similar  p1an,^both  in  London  and  in  other  towns  of  Great  Biritaia- 
and  Ireland. 

The  uncommon  popularity  whi«;h  the  Count  enjoyed  for  sonj? 
years  seems  to  have  produced  a  bad  effect  upon  bis  disposition,  or 
perhaps  rather  induced  him  to  display  without  reserve  those  disposi^- 
ttons  which  he  had  hitherto  been  at  some  pains  to  conceal.  .  Tom- 
posity,  and  a  speeies  of  literary  arrogatice  quite  uc{su\t«J:A^\.Ck'Ccv^ 
aature  of  eiperimeotal  philosof^y,  for  some  Ne«t^- di'am\.^x^^\^ 
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writings,  and  injured  their  value*  But  in  some  of  the  last .  essays 
with  which  he  favoured  the  world  we  find  much  valuable  and 
curious  information,  respecting  the  heat  evolved  by  difierent  com- 
bustibles while  burning,  a  subject  of  great  interest,  which  he  pr<v- 
secuted  for  many  years,  and  at  last  elucidated  with  considerable 
success.  .  . 

I  pass  over  his  quarrel  with  the  managers  of  the  Royal  Institu- 
tion, about  the  nature  of  which  I  am  not  fully  informed,  though  I 
suppose  it  was  an  attempt  on  the  part  of  the  ^ount  to  retain  in  bis 
own  hands  the  entire  management  of  that  Institution.  Be  that  as 
it  may,  the  resultof  the  dispute  induced  him  to  leave  London,  to 
which  he  never  again  returned.  He  settled  at  Paris,  and  some 
years  after  married  the  widow  of  M.  f  ^voisier,  who  bad  retained 
part  of  her  unfortunate  husband's  property;  but  their  tempers 
were  not  found  to  be  congenial.  Hence  after  some  time  they 
parted.  He  liyed  in  a  house  at  Auteuil,  in  the  neighbourhood  of 
Taris ;  and  during  the  two  or  three  last  years  of  his  life,  his 
daughter,  who  had  b^en  brought  up  in  America,  but  who  came 
over  to  join  him  in  France,  lived  with  him  in  the  same  house.  He 
dlied  on  Sunday,  August  the  21st,  1814,  in  the  62d  year  of  his 
age.  His  writings,  so  fsu*  as  I  am  acquainted  with  them,  are  the 
following  :— 

1.  New  Experiments  on  Gunpowder.  Phil.  Trans*  iof  1781. 
.  p.  229.--rThis  is  an  elaborate  paper.  The  experiments  appear  to 
have  been  made  with  great  care.  His.  method  was  similar  to  that 
contrived  by  Robins,  and  universally  known.  I  can  only  give  a 
general  idea  of  some  of  the  points  which  he  established.  He  found, 
as  Robins  liad  done,  that  when  the  powder  was  rammed  into  the 
piece  the  Effect  was  greater  than  when  it  lay  loose,  and  therefore 
recommends  the  use  of  the  ramrod  in  charging  a  piece.  The  force 
of  the  charge  increased  as  the  piece  acquired  heat  by  firing.  Thb 
is  so  well  known  in  the  navy  that,  after  firing  two  or  three  times,  it 
is  customaiy  to  diminish  the  quantity  of  powder  used;  Our  author 
found  that  the  barrel  became  much  hotter  when  (he  piece  was  only 
charged  .with  powder  than  when  a  ball  was  employed.  He  con- 
ceives the  heat  to  be  produced  by  the  vibration  of  the  barrel,  and 
supposes  that  this  vibration  will  be  greatest  when  there  is  no  ball, 
because  in  that  case  the*  action  on  the  barrel  is  only  momentary. 
Here  we  have  the  first  notice  of  our. author's  peculiar  notions 
respecting,  he^t,  which  he.  retained  during  the  whole  of  life.  It 
appears  from  his  experiments  that  the  relative  velocities  of  the 
bullets,  supposing  every  thing  else; equal,  are  in  the  subduplicate 
ratio  of  the  weights  of  the  charges  nearly.  This  is  conformable  to 
preceding  experience.  The  position  of  the  vent  produces  very 
little  efl&ct  on  the  cbar|;e. .  !He. points  out  a  method -of  proving  the 
relative  goodness  of  powder  with  great  accuracy.  But  the  method 
bad  been  already  introduced  by  Dr.  Hutton,  and  was  in  use  at 
Woolwich,  It  consists  in  haying,  a  standard  powder,  the  velocity 
with  wbidh  a  particular  charge  ot  viVAeVi  dx'w^  «l  ballet  of  a  given 
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size  and  weight  is  known*  According  as  the  powder  under  e|:ami- 
nation  drives  the  bullet  with  more  or  less  velocity  than  this  powder^ 
it  is  above  or  below  the  standard.  FVom  Robins's  theoiy  it  follows, 
that  when  bullets  of  the  same  size,  but  of  different  weights,  are 
discharged  from  the  siame  piece  by  the  siime  quantity  of  ^w^er, 
their  velocity  is  reciprocally  as  the  square  roots  of  their  weights. 
But  our  author  shows  that  there  are  circumstances  ^hicK 'prevent 
this  theory  from  holding  good  in  all  cases.  The  explosive  u)rce  of 
<mrumfulmtnans  he  found  equivalent  to  about  3p7  atmosphere^  or 
about  ^  of  that  of  gunpowder.*  The  specific  grarity  ofguhppwSer 
he  found  1745.  When  well  shaken,  its  weight,  co)cnpjEired  to  tlie 
ftame  bulk  of  water,  was  0*937  to  I'OOO,  and  when  lying  l(X)se  as 
0*836  to  1  '000.  He  attempted  to  increase  the  force  of  giJ^poWder 
by  mixing  it  with  carbonate  of  potash/' 8af-*aramania?f  attd  feratt 
filings  3  but  the  efiect  was  the  reverse  of  his  expectatiotf.  TfiiB 
swimming  bladders  of  small  fish  filled  with  water  oralcoho^  aiul 
put  into  the  middle  of  the  charge,'  likewise  dhninished  tl)e  ejfif^^ 
very  considerably.  *        .    .  .^ 

2.  New  Experiments  on  Heat.  Phil.  Trans.  I'JSG.  P.  27Si«i- 
A  thermometer  surrounded  with  different  mediutns  Was  plunj^dt 
into  boiling  water,  or  into  melting  ice,  and  the  times  that  elapsed 
during  the  heating  or  cooling  were  considered  as  indicating  the 
conducting  power  of  the  different  mediums  inverselj?.  ,The  follow- 
ing table  exhibits  the  conducting  power  of  the  different  mediums 
tried  according  to  these  experiments : — 

Mercury «•##........  1000 

Moi:>tair «••••• 330 

Water , 342 

Common  air,  density  1 80|. 

Rarified  air,  density  ^ 80^ 

Rarified  air,  density  ^^ , 78 

The  Torricellian  vacuum   55 

But  before  the  conducting  power  of  these  substances  can  be 
concluded  ifrom  these  experiments,  it  would  be  necessary  to  take 
into  vi^w  their  specific  heats,  and  likewise  the  radiation  of  heat 
through  diflerent  elastic  mediums. 

'■  3.  Experiments  on  the  Production  of  Dephlogisticated  Air  from 
Water  with  various  Substances.  Phil.  Trans.  l^fSJ.  T.  84.— 
Dr.  Ingenhousz  had  discovered  that  when  the  leaves  of  plfints  are 
put  under  water,  and  eicposed  to  the  rays  of  the  sun,  a  qiiantity  of 
oxygen  gas  is  evolved  5  aiid  Dr.  Priestley  had  ot^erved  tfciat  when 
water  became  green  it  always  yielded  more  of  this  gas  than  common 
'water.  On  these  e)q)eriments  a  theory  had  been  foui^ded  that  vegeta- 
bles decompose  water,  retaining  the  hydrogen^  and  giving  out  the 
oxygen,  and  that  by  this  probed' the  oxygen  ^en  firom  common 

•  I  conceive  Us  force  does  not  exceed  -^fis^  ^^  ^^^  ^5  i^i^^^^^^tc-^* 
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air  by  animals  and  by  combustion  is  restorisd.  The  furesent  experi- 
ments show  tiiat  r^iLW  silk>  eider  down,  and  I'aripus  similar  bodie«^ 
may  be  3ub3tituted  for  the  leaves  of  plants  without  diwinisbiog  thjp 
evolution  of  .oxygen  ga$.  The  light  of  lamps  was  found  to  produce 
the  same  effect  as  ^plj^r  light ;  but  our  author  did  not  obtain  gas  by 
heat  when  light  was  excluded.  He  confirmed  Dr.  Priestley's 
observation^  that  green-colopred  water  produces  much  oxygen  gas, 
but  the  green  matter,  according  to  him,  is  not  of  a  vegetable 
nature^  but  consists  of  a  congeries  of  animalcules.  This  subject  of 
the  evolution  of  oxygen  gas  by  exposing  various  substances  i|Bder 
w^ter  to  the  action  of  the  solar  rays  is  pot  yet  cleared  up.  Wh^n 
our  author  wrotie^  chemical  analysis  was  not  far  enough  ^dv^^o^  to 
enable  experimenters  to  determine  exactly  the  nature  of  the  gases 
evolved^  and  modern  chemists  have  pot  paid  any  attentioa  tp  the 
subject. 

4.  Experiments  tp  determine  the  positive  i^nd  relative  Qnaatitieji 
.  of  Moisture  fibsorbed  ifrom  the  Atmosphere  by  variaua  ^ubstaniW 
under  similar  Circumstances.     Phil.  Trans.  1737-    P*  240.r-The 
foUoiyin^  table  exhibits  the  result  of  these  experiments  :r- 
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Sabstances. 


Sheep'i  wool , 

Beaver's  fur , 

The  for  qf  a  Itossian  hare 

Eiderdown   .: 

Silk  /^^>  single  thread 

(^Ravellings  of  w^ite  tafieiy 

Linen  J^*"**'"^    

\BaveUinf8  of  fine  linen 

Cottonwool .••u....( 


Silver  wire,  very  fine,  gilt,  and  flatted,! 
being  the  ravellings  of  gold  lace. . . .  J 
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1000 
1000 
1000 
1000 

1000 

1000 
1000 
1000- 
1000 

1000 
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1084 
1012 
1065 
1067 
10&7 
1054 
1046 
1044 
104|; 

1000 


Ill 

-•gf 


lies 

1125 
1115 
1112 
1107 
UOS 
U(» 
10» 
109» 
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5.  Experiments  on  Heat.  Phih  Traos,  lfp2.  ?.  4^-^'nie 
object  of  these  experiment^  is  to  determine  the  conducting  power  of 
various  bpdics.  He  surrounded  the  bulb  of  a  thermometer  with 
various  bodies  inclosing  the  bodies  and  bulb  in  a  glass  ball*  The 
thermometer  was  raised  nearly  to  a  boiling  hei^t^  and  then  plunged 
into  ice-cold  water.  The  time  of  cooling  a  certain .  number  of 
degrees  was  noted^  and  the  conducting  power  considered  as  in- 
versely as  tills  time.  The  following  table  shows  the  principal 
results ;— 
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Air 576''     , 

tlAt^s  fur iSlS* 

Eider  dcfwn ^ ....... « 1^65 

Beaver's  fur 1296 

Rawsiffe  l2Si    . 

Sheep's  wool 1118 

Cotton  wool 1046 

Finelint i l6s2 

The  finer  the  BbM  #cre  the  worse  a  cbnductof  of  Wat  wa^'ihe 
substance.  He  ascribes  this  to  ti^e  attraction  between  the  Shk 
tSyrts  and  aii"^  wlrichjprev^Af^  tfa^  atrfronbi  moving  out  of  its  piace^ 
mA  thul  carrying  off  the  heat  In  these  experiirien^  !&ewbe^ 
Ae  radiating  {k>Wer  df  difiereht  bodies  is  overlOcA^. 

6.  A  Metim  of  Measurmg  the  cohiparativef  Ihlfenatfe^.  of  thi 
light  eitoitted  by  Ldihinou^  Bodied  Phil.  Tfaads.  \ft^4;  P.  6^-^ 
The  tMihdi  is  to  inake  tbe  hirtiShou^  bMB^sr  coinpklriid  <$hine  on  i 
aheetof  p6t>^r  in  the  jtaiddle  of  t^hich  is  pUeed  a  fi^idl  ^Und^ica) 
body.  ThB  cyfitkfer  #iU  pi'ojecl  t^o  sMdom^  ohe  ilRO^mmted 
Sv  one  of  the  luihinfOMi^  b6dies,  the  othe^  b^  the  ofii^r.  'Thi 
mdkrUit  of  oibre  of  the  lights  is  to  be  iaried  till  the  two  ihisibim  are 
iOt  ^(ftj^  kttensity.  The  IMit  emitted  hf  each  body  h  as  tbe  ^qnace 
tff  hsf  dtfttanee  froiM  Ae  cyimden  This  appbratui  our  altilhbr  callea 
al  ]f%of6meter«  It  k  nearly  siniflsr  to  the  nhiethod  hH^  before 
ettipbye^  by  Bbtigiier,  of  wiich  Count  RMriford  was  probably  noif 
2iMste,  Bi  he  taKea  no  notice  of  It.  The  i^ts  asceftatned  by  Couni^ 
Rumford  by  Aediis  of  tlhis  a^t^tisfe  Were  the  following :— Nor 
pe/cejl^ible  m^titity  of  the'  Ir^t  is  aib^rbed  during  its  phssa'ge 
through  aii^  When  li^i  pasises  through  fine  n^irrot  glasd  abbut  ^ 
is  absorbed.  About  -^  is  lost  when  light  is  refl^cteiff  frbm  a  good' 
pfhne  glass  mnrtbt^.  A  ^6od  Af gand^s  lamp  giVes  as  much  light  a^ 
etg^  wiix  candled  |  inch  iti  diameter.  The  quantity  Of  oil  con- 
soihed  in  an  Afgatad's  lamp  to  that  ootidnihed  ih  H  cOmmbh  lamp  to' 
produce  the  samd  light  is  tS  ptf  cent.  Mte.  The  lighif  of  a  candle 
fluctuates  much  liioreihan  th)at  of  a  lamp;  A- tallow  candle  hewly 
sDufied  gave  (mi  a  quantity  of  light  =  100 ;  in  2!^  minutes  the 
li^t  wus^  reduced  to  16.  On  b'ein|  snbfl^f,  it  i^eovers  i^ 
original  intensity.  The  foUo^Ving  table  cihfbiti  the  wei^s'  of 
diWi^nt  sub^ahced^  which  m^st  l^  consumed  ki  qrd&  tppttiAxce 
the  sjuaae' quantity  of  lij^:-^ 

Woglit. 

Bees'  wajb.    A  good  wax  candle  kept  wdl  snuAed^  and  >   ^^ 
.   burning  witli  a  cletar  bright  flame .j      ^ 

Tallow.'  A  good  tallow  candle  kept  well  sBoffed^  andl    ,^. 

bumingwithabright  Same  ...•..,  • ..../ 

The  same  tallow  candle^  bummg  very  dim  for  want  of  >  no^ 

snuffing ^••.  .••..... * ./  ^"^ 

Olive  oil  burnt  }n  an  Aigand's  lamp  •••.••••..«••..,«  IIQ 


i 
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Weight. 

Olive  oil  burnt  in  a  common  lamp,  with  a  clear  bright  1  ._ 

flame  without  smoke J 

Rape  oil.    Burnt  in  the  same  manner 125 

Linseed  oil.    Likewise  burnt  in  the  same  manner 120 

But  it  is  necessary  to  observe  that  these  experiments  were  after- 
wards repeated  by  M.  Hassenfratz,  who  obtained  a  very  different 
result.  He  found  that  more  oil  must  be  consumed  to  produce  the 
same  quantity  of  light  in  an  Argand's  lamp  than  in  a  common 
lamp. 

7.  An  Account  of  some  Experiments  on  Coloured  Shadows. 
Phil.  Trans.  1794.  P.  107^ — It  is  well  known  that  when  two 
ishadows  are  cast  upon  paper^  one  illuminated  by  the  light  of  day  or 
of  the  moon^  t^e  other  by  the  light  of  a  candle,  the  first  appears 
blue,  the  second  yellow.  Count  Kumford  observed  this  by  accident, 
and  he  was  induced  to  make  a  set  of  experiments  on  the  subject. 
He  found  that  the  two  colours  could  be  produced  by  two  candles  by 
interposing  a  pane  of  yellow  or  blue  glass  before  one  of  them. 
When  two  rays  of  light  from  different  parts  of  the  heavens  on  a 
windy  day  were- made  to  illuminate  two  shadows,  a  most  fascinating 
succession  of  colours  took  place,  all  perfectly  harmonious,  and  ex- 
hibiting every  possible  variety.  He  found  that  the  blue  colour  was 
merely  an  optical  deception,  being  always  produced  when  the  other 
shadow  was  yellow.  Isut  when  he  surveyed  the  blue  shadow  alone 
through  a  long  tube  which  excluded  from  sight  t^ie  yellow  shadow 
and  all  surrounding  objects,  no  blue  colour  was  perceptible. 

8.  Experiments,  to  determine  the  Force  of  fired  Grunpowder. 
Phil.  Trans.  17«^7-  Pf  ^^^^ — "^^^  ^  perhaps  the  most  curious  apd 
interesting  of  all  Count  Rumford's  papers.  The  experiments  are 
very  ingenious,  and  appear  to  have  been  well  conducted  ;  though 
the  conclusions  which  he  deduces  from  them  are  by  no  means  satis* 
factory.  Robins  estimated  the  force  of  gunpowder  at  1000  atinos* 
pheres;  Daniel  Bernouilli^  at  10,000  atmospheres ;  and  Dr^ 
Hutton,  at  2000.  Count  Rumford  endeavours  to  prove  in  thi^ 
paper  tha^  the  force  is  equivalent  to  50,000  atmospheres.  But  his 
mode  of  reasoning  is  not  correct.  Twelve  grains  of  gunpowder 
were  found  to  move  a  weight  of  8800  lbs.  out  of  its  place.  There 
is  no  difficulty  in  calculating  the  quantity  of  elastic  fiuid.  formed 
during  the  combustion  of  a  given  quantity  of  gunpowder,  sup- 
posing the  whole  of  it  to  be  consumed.  100  grains  of  gunpowder 
contain  usually  about  67*3  grains  of  nitre.  This  quantity  of  nitie 
contains  35*8  grains  of  nitric  acid,  equivalent  to  78  cubie  inches  of 
oxygf^n  gas  and  32  cubic  inches  of  azotic  gas,  making  a  total  of 
no  cubic  inches.  Now  as  gunpowder  is  rather  lighter  than  the 
same  bulk  of  water,  we  shall  not  err  much  if  we  suppose  100  grs. 
ot  gunpowder  to  occupy  the  bulk  of -^  of  a  cubic  inch  ;  so  that  the 

jg^as  w  tjie  powder  is  equivalent  to  330  atmospheres.    This  gas  is 
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chiefly  converted  into  carbonic  acid  gas,  which  does  not  alter  the 
bulk  of  the  oxygen*  We  do  not  know  the  heat  generated  by  the 
combustion  ;  but  it  cannot  be  less  than  1000^.  Such  a  te»)perature 
would  just  triple  the  elasticity  of  the  generated  gas,  and  therefore 
render  it  equal  to  990  atmospheres ;  so  that,  according  to  this  sup- 
position, the  calculation  of  Robins  is  exact.  But  probably  the  heat 
may  considerably  exceed  1000^;  and  there  is  reason  to  conclude 
from  Count  Rumford's  experiments  that  the  sulphuret  of  potash 
which  remains  after  the  explosion  of  the  gunpowaer  is  at  first  in  ai 
gaseous  state.  AH  these  causes  must  render  the  elasticity  consider- 
ably greater  than  1000  atmospheres.  Probably  Daniel  Bernoulli's 
supposition  is  not  very  far  from  the  truth. 

The  diminution  of  elasticity  which  took  place  when  the  elastic 
ihiid  generated  from  powder  was  prevented  from  escaping,  and  the 
formation  of  the  hard  stony  substance,  which  astonished  Count 
Rumford  so  much,  is  easily  explained.  The  dissipation  of  the  beat 
wouhl  speedily  reduce  the  elasticity  to  one-third.  Potash  is  capable 
of  absorbing  nine-tenths  of  its  weight  of  carbonic  acid.  Therefore 
a  considerable  portion  of  the  carbonic  acid  (the  principal  gas  gene- 
i^ted)  would  be  absorbed,  which  would  diminish  the  elasticity  still 
farther.  The  stony  body  was  a  mixture  of  bicarbonate  of  potash 
and  sulphuret  of  potash,  the  last  of  which  would  speedily  absorb 
naoistnrefrom  the  atmosphere,  and  generate  sulphureted  hydrogen. 
•—Count  Rumford 's  notion  that  the  elasticity  of  the  elastic  fluid  from 
gunpowder  is  partly  owing  to  steam  is  certainly  erroneous.  Nitre 
contains  no  water  of  crystallization.  The  charcoal  that  answers 
best  for  gunpowder  is  that  which  absorbs  the  least  moisture.  The 
drier  the  gunpowder  is  made,  the  stronger  it  is  found  to  be.  Hence 
it.  follows  that  moisture,  instead  of  increasing,  very  much  dimi- 
nishes, the  strength  of  gunpowder. 

9.  An  Inquiiy  concerning  the  Source  of  the  Heat  which  is 
excited  by  Friction.  Phil.  Trans.  1798,  P.  80.— This  is  also  a 
very  curious  {)aper.  He  found  that  by  the  friction  of  a  steel  borer 
against  gun  metal,  pre$sing.  against  it  with  a  force  of  10,000  lbs., 
while  the  gun  metal  turned  round  32  times  in  a  minute,  ISflbs. 
avoirdupois  of  wrater  were  made  to  boil  in  two  hours  and  a  half. 
The  heat  produced  was  as  great  as  would  have  been  given  out  by 
nine  large  wax  candles  burning  with  a  clear  flame  all  the  time.  He 
showed  that  this  heat  was  not  owing  to  any  change  in  the  specific 
heat  pf  the  metal,  nor  Was  it  derived  from  the  air.  As  no  source 
could  be  pointed  out,  he  draws  as  a  conclusion,  that  heat  is  not  a 
substance,  but  mere  motion.  But  such  a  conclusion  is  going  rather 
further  than  the  experiments  warrant.  There  is  nothing  absurd  in 
supposing  that  friction  has  the  property  of  drawing  heat  continually 
from  the  surrounding  bodies,  just  as  it  does  electricity,  though  it  is 
not  in  our  power  to  explain  how  it  produces  this  eflect. 

10.  On  the  Chemical  Properties  that  have  been  attributed  to 
Light.    Phil.  Trans,  l/SS.    P.  449. — When  certain  substances,  ttx^ 
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exposed  to  the  rajrs  of  the  sun  they  undergo  remarkable  chanffei. 
Thus  the  oxides  of  gold  and  silver,  if  in  contact  with  combustible 
bodies,  are  reduced ;  chlorine  and  hydrogen  gas  explode)  and  form 
muriatic  acid ;  water  holding  chlorine  in  solution  emits  oiygen  gaft, 
&c.  Count  Rumford  suspected  that  these  efiects  were  occasioued 
aolely  by  the  heat  evolved  by  the  absorption  of  the  light.  The 
e^Kperiments  related  in  this  paper  were  instituted  in  order  to  deter* 
mine  the  point.  Though  )hey  cannot  be  considered  as  quite  satis<. 
iactory^  yet  it  seems  established  by  the  subsequent  experiments  of 
chemists,  particularly  of  Gay-Lussac  and  Thenard^  that  the  opinioa 
entertained  by  Count  Rumford  on  this  subject  is  correct. 

1 1 .  An  Inquiry  concerning  the  Weight  ascribed  to  Heat.  Phfi, 
Trans.  1799.  P.  179. — From  an  experiment  of  Dr.  Fordyce^  it 
was  concluded  that  bodies  become  heavier  the  more  they  are  cooled^ 
and  of  consequence  that  heat  diminishes  their  weight.  But  Ccttiil 
Rumford  found,  on  repeating  the  experiment,  that  tbejiupposed 
increase  of  weight  was  a  deception,  arising  from  vapour  condensing 
on  the  surface  of  the  glass  vessel  in  which  the  experioient  waif 
made.     Lavoisier  had  previously  ascertained  the  same  things 

It  does  DOC  seem  necessary  to  ^ve  a  particular  account  of  tlie 
remainder  of  Count  Rumfbrd's  writings.   His  two  volunua  of  essayi 
are  of  a  very  miscellaneous  nature,  and  the  most  iraporfaat  of  fh# 
essays  are  republications  of  those  papers  which  have  been  aliteady 
noticed.    The  seventh  essay,  in  which  the  Count  endeavoured  tJtr 
INt>ve  that  fluids  are  nonconductors  of  heat,  has  been  suftKdenitly 
refuted  by  the  more  decisive  experiments  of  sabsequeut  cbeaafati^ 
Indeed  the  Count  himself^  though  abundantly  obstinade^  appemn  at 
last  to  have  given  up  his  opinion.    The  essays  on  the  treatment  <4 
the  poor,  on  cooking,  on  ehiranies,  and  on  the  management  of 
fiielji  are  not  very  susceptible  of  abridgment.    His  paper  publidi^ 
in  the  Philosophical  Transactions  for  1804,  entitled^  An  Inquiry 
concerning  the  Nature  of  Heat  and  the  Modes  of  its  CommnniciH 
tion,  gnres  us  a  number  of  curious  fects  respecting  the  eliisct  of 
sarfoce  on  the  heating  and  cooling  of  bodies.    But  the  publication 
dS  Mr.  Leslie^s  book  on  heat,  in  which  this  subject  is  treated  <tf  at 
much  greater  length,  and  miacfa  more  complettlyy  have  deprived 
this  essay  of  most  of  its  interest.    It  is  not  necessary  to  nDfice  the 
papers  published  by  the  Count  in  Nicholson's  Jomrnal  for  ISUft,  Ai| 
outline  of  his  last  paper.  On  the  Quantity  of  Heat  evolved  durmg 
the  Combustion  of  different  Bodies,  was  given  in  the  first  paper  in 
the  third  volume  of  the  Annals  oj  Fhihsophy,  to  wbieh  i  beg 
leave  to  refer  the  reader. 


jy815.]  ^  On  Dr.  IF^lfs  Essay  m  Dew.  951 

Article  II. 

Ob  Dsw.    By  Dr.  Wells. 
(To  Dr.  THQWsonO 

SIR, 

My  Essay  on  Dew  has  lately  been  honoured  in  the  Quarteily 
Review  with  a  Critipisai  by  Dr.  T.  Young,  the  depth  and  variety  of 
whose  knowledge  entitle  hiooj  perhaps^  to  be  considered  as  the 
most  learned  man  in  this  country.  I  mention  his  name  thus 
^jpeoly,  because  I  am  confident,  that  he  has  too  much  of  the  spirit 
Oi  an  English  gentleman  ever  to  desire  to  conceal  his  being  the 
miihor  of  any  publication,  in  which  be  discusses  the  merits  of  a 
tilenuy  work  of  another  private  person.  With  respect  to  the  criti* 
cwm  of  my  work,  indeedf  he  clearly  shows,  that  he  is  the  writer  of 
it,  by  the  manner^  in  which  he  speaks  of  his  own  works  at  iti 
clo«e. 

I  am  necessarily  much  pleased  with  the  general  commendation, 
wliich  \m  been  bestowed  upon  my  Essay  by  one  of  his  high  rank  in 
literature.  Ai  several  of  his^  observations,  however,  respecting  it 
4o  not  appear  to  me  entirely  just,  I  beg  leave  to  niake  a  reply  to 
dieye  through  Uie  medium  of  your  Journal. 

I.  Dr.  YouQg  has  called  my  theory  a  simple  and  obvicm  conse- 
qvtepco  of  princifdes  deduced  from  the  discoveries^  concerning  heat, 
by  Mr.  lieslie,  and  other  observers.  On  this  pcnnt  I  shall  offer  a 
Ssw  remarks. 

1.  The  Inquiry  of  Count  Bumford,  and  the  Essay  of  Mr. 
lieslie,  were  both  published  in  1804,  and  in  these  works  are  to  be 
Ipund  all  the  new  facts  relating  to  heat,  which  I  have  taken  from 
fldieni  in  forming  my  theory  of  dew.  Wheth^  Count  R.  ever  i^r-^ 
wiirds  treated  of  atmoq>herical  appearances  is  unknown  to  me ;  but 
Mr*  I*  published,  nine  years  after  his  Essay,  a  work  on  heat  and 
moisture,  m  which,  agreeably  to  the  opinion  of  Aristotle,  the  pro* 
dttction  of  dew  is  attributed  to  the  condensation,  by  the  cold  of  the 
^ight,  of  watery  vapour  ditfiiatd  through  a  considerable  portk)n  of 
the  atmosphere.  Now,  when  the  great  ingenuity  of  Mr.  L.  is  con* 
9idered»  if  the  theory  of  dew,  which  I  have  proposed,  be  an  ohnous 
consequence  of  his  own  discoveries,  it  would  assuredly  have  occurrsd 
to  hdun^  in  that  long  spaee.of  time,  since  he  has  shown,  that  the 
subject  of  dew  had  in  the  meanwhile  occupied  his  attention. 

2.  Your  own  various  publications  demonstrate,  both  that  you  are 
well  acquainted  with  the  modern  discoveries  respecting  heat,  and 
that  you  have  attended  closely  to  atmospherical  appearances;  yet  I 
remember,  that  you  asked  me,  at  an  accidental  meeting,  shortly 
before  the  publication  of  my  Essay,  what  my  opinion  was  on  the 
formation  of  dew,  giving  as  a  reason^  that  you  were  youcseU  ^gc«^ 
rant  of  its  cause. 
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S.  Even  Dr.  Youog,  though  his  Liectures  on  Natural  Philosophy 

Erove  him  to  have  heen  well  skilled  in  the  new  doctrine  of  heat^ 
as  advanced  in  that  work  an  opinion  upon  the  cause  of  dew^  in  the 
most  ordinary  form  of  its  occurrence,  which  has  not  the  least  con* 
nection  with  any  modern  discovery,  as  1  shall  more  particularly 
mention  hereafter. 

I  might  proceed  in  this  way  considerably  further ;  but  what  has 
been  said  is,  I  think,  sufficient  to  establish,  that,  when  regard  is 
paid  to  the  imperfection  of  the  human  understanding,  my  theory  of 
dew  is  not  an  obvious  consequence  of  the  recent  doctrine  of  heat. 
My  explanation,  indeed,  of  the  immediate  cause  of  dew  is  alto* 
gether  independent  of  that  doctrine,  being  grounded  on  the  simple 
fact,  that  bodies  always  become  colder  than  the  neighbouring  air 
before  they  are  dewed,  and  was  consequently  open  to  the  discovery 
of  every  person  since  the  invention  of  thermometers.  It  is  true, 
that  the  next  step  in  my  theory  could  not  have  been  taken,  without 
the  assistance  of  the  late  discoveries  of  others,  and  this  has  been 
amply  acknowledged  in  my  Essay. 

II.  "  Dr.  Wells,"  says  Dr.  Y.,  *^  appears,  in  his  historical 
account  of  the  doctrines  relating  to  the  nature  and  causes  of  dew, 
to  have  undertaken  to  afford  us  complete  information  respcSetibgthe 
sentiments,  not  only  of  Aristotle  and  Theophrastus,  but  also  ofiht 
^  most  distinguished"  philosophers  of  modern  times:  solne^of  the 
works,  however,  of  the  persons  whom  he  mentions,'  and  somtf  of 
the  latest,  have  most  unaccountably  escaped  his  attention/'  In  fhis 
sentence  there  are  two  small  mistakes,  whichj  from  my  t«speet  for 
the  author,  I  must  suppose  unintentional,  though  they  giv^  pbml 
to  his  statement.  The  first  relates  to  the  engagement  into  WhSeh^he 
regards  me  to  have  entered  concerning  the  opiniionb  of  preceding 
writers  on  dew;  for  I  never  gave  the  slightest  hint,  that  could  lead 
him  to  the  conclusion  which  he  has  made.  I  knew  tfasit  nAy  tetS&ont 
of  opinions  on  the  cause  of  dew  was  incomplete  ;  atid'wmit  iilijght 
be,,  since  the  whole  of  it,,  whb  the  accon>panying  rtfftitattdnl,  does 
not  occupy  more  than  three  pages  of  my  Essay.  BuC  lAy  lii6iddi,  at. 
the  time  of  its  being-drawn  up,  was  in  such  astattf,  ^tliat  I  scarcdy 
hoped  that  I.  should  ever  finish^  my-  work,  and  my  nOtd^  wieri^  so 
written,^  that  no  per^n  besides  myself  could  make  use-cf  tb^eid*-  T 
composed  therefore  in  haste,  and  hadneithtr  leisure  nor^streii^h  to 
search  public,  libraries  for  all  the  works,  whidb  I  wished  tb'conMilt. 
1  certainly  thought,  however,  that  what  I  hfld  collected' confalnied' 
every  thing  of  much  importance,  which  had  been-^id  upon  fny' 
subject..  .I'he  second  mistake  consists  in  hi§  appljrin|f  the  i^or^ 
"  most- distinguished,"  whidh  were  used  by  me  c^neerklilig -the 
authors,  who  had  given  opinions. on  4he  formation  of  ice  lO  liic&i,' 
ta  those.. who  had  treated  of  dew.  .:..■;'.' 

i  pass  now  to  more  importadl  mattetss.-  Dr.  Y.^ia  siippdrt  of 

what  he  has«»id  respecting  some  very  late  and'  important  woriu, 

connected  with,  my  subject,  haVit^most-ynaiecountabiyescapad  my 

attention,  gives  a  long  extract  {rotn  xVke  **  ¥UcV\eicUes  sur  la  Cha- 
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kur 'f  of  Mr.  Prevos^  published  .in  1792.  This  vfoxV  was,  indeed, 
upknovirn  ta  nie: wheal  composed  my  Essay ;  but  Dr.  Y.  I  presume 
was  igooraDV  when  h4  wrote  bis.  Criticism,  that  the  very  passages, 
wbiehlie'bas  cite4  ftre  cootaioed  in  aoother  and  much  later  work 
OQ  heat  b^-Mr.  P.  iiQaQCprnpanied  with  any  intimation,  that  they 
were  copied  from  a  preceding  publication.  Mr.  P/s  later  work^ 
which  was  printed  in  lB09^.wa» -first  seen  by  me  in  1812,  two 
years  before  my  Kssay  came  out.  What  appeared  to  me  the  most 
worthy  of  attention  in  4he  passages  cited  by  Dr.  Y.  was  spoken  of 
in  one  of  my  notes,  p.  79.  I  mentioned  there,  very  distinctly,  that 
Mr.  P.  had  already  accounted  for  the  eSect  of  clouds,  in  diminish*- 
ii^  the  cold  of  the  air  at  night,  by  making  this  to  depend  upon 
their  preventing  the  escape  of  itsr  heat  by  radiation  to  the  heavens, 
but  only  impliedly,  that  he  had  accounted,  in  this  way  also,  for  « 
simibr  effect  produced  by  them  upon  the  temperature  of  bodies  on 
tiie  8ur£Eice  of  the  earth,  as  I  said  only,  that  he  did  not  seem  to  have 
known,  that  they  have  a  much  greater  effect  upon  llie  temperature 
of  such  bodies,  than  upon  that  of  the  air.  My  full  meaning  was^ 
that  Mr.  P.  did  not  seem  to  know,  that  the  degree  of  cold,  which 
is  prevented  by  clouds  from  appearing  on  the  surface  of  the  earth, 
is  much  greater,  than  that  which  they  prevent  from  appearing  in 
the  air  ;  or  in  other  words,  that  he  was  ignorant,  that,  bodies  on 
the  surface  of  the  earth  become  much  colder  than  the  air  in  a  clear 
nighty  this  being  one  of  the  principal  facts,  on  which  my  theory  of 
dew  is  built.  That  I  had  no  desire  to  conceal  any  thing  which  Mr«' 
P.  had  said  upon  this  subject  is  shown,  by  my  referring  to  the  latest 
work,  in  which  he  has  mentioned  the  effect  of  clouds  upon  the 
heat  of  the  earth  and  atmosphere  at  night,  and  by  my  i-eferring, 
likewise,  in  three  different  parts  of  my  E^ay,  (p.  68,  T^^  and 
118,)  to  Count  Rumford  as  supposing,  that  the  earth  is  cooled  by 
radiation  at  night ;  since  it  cannot  be  thought,  that,  althoagh  un- 
acquainted with  both  of  those  authors,  I  should  withhold  the  knoii'- 
led^  of  the  possessions  of  one^  and  yet  repeatedly  speak  of  similar 
posseaSKHi^  of  the  other. 

I  have  said  in  the  preceding  paragraph,  that  Mr.  P.  did  not  seem 
to  know,  that  the  earth  ever  becomes  colder,  at  its  surface,  than 
the  air  by  radiation.  -My  reasons  are,  1st,  That  he  has  not  men-* 
tioned  this  fact:  2dly,'That  he  has  said  what  is  equivalent- to  a 
denial  of  it* in  his  li^e  work,  Du  Calbrique  Rayoanant,  p;  249 : 
and  Sdiv,  That  it  fe  apparently  in  oppositk>n  to  an  observation  of  his' 
friend  Mr.  Pictet,  from  whom  he  seems  to  have  derived  all  the 
facts  which  he  has  related  in  this  disquisitbn  on  the  effect  of  clouds ; 
for  that  philosopher  found,  that^  although,  in  clear  and  calm 
nigbtSf  the  lie^t  of  the  air  decreased  from  the  height  of  7^  ftct 
above  the  ground  to  within  four  lines  of  it, -yet  a  thermometer, 
lying  t/po»  the  gr#und;  and  having  its  bulb  slightly  covered  with 
earth,  <^  precisement  c^terree,"  was  higher  than  all  those  whiehr 
wece  suspended  in  the  air  above  iU-^Pict/st  sur  ie  Feu^  p.  l^ 


-.  -^ 
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Considering  the  purpose  to  wbicb  Dr.  Y.  hw  appAiad  Ibs  quotas 
tion  from  Mr.  P.,  I  shall  venture  to  examine  this  Sr  little  closely* 

1.  What  has  hitherto  been  called  by  naie  Mr«  P/s  es^lmsatien 
of  the  effect  of  clouds^  at  night,  upon-  tlie  tempenetiire  of  thcr  Mr* 
iace  of  the  earth  and  of  the  lower  atmospheiFer  iff  m  MaUly  only  « 
conjecture  y  for,  1^  It  is  denominated  by  himself  an-  '^  Essai-  d'Es* 
plicatioa:''  2dly,  It  is  supported  by  no  experiment :  Sdly^  It  takea 
asestaUished,  that  air  can  radiate  heat,  whereas  he  says  i&  p.  24- of 
his  last  work,  ^^  On  peut  supposer^  que  les  molecules  de  yaif 
isayonnent." 

.  2.  Mr.  P.  mentions,  that  clouds  send  back  to  the  earth  a  little 
more  heat  than  transparent  air  can  doj  which  is  equivalent  to 
affirming^  that  clouds  alter  the  temperature  oi  bodies  upon-  the 
surface  of  the  eardi  at  night  only  a  little.-  Nothing  can- show  mem 
strongly  Mr.  P.'s  want  of  practical  knowledge  upon  this  subject; 
sinc^  I  have  given  in  my  E^y,  p.  32,  an  instance  of  the  teidpera* 
ture  of  grass  having  risen  \b^  in  less  tha&  45  minutes^  :oa<  the  iky 
becoming  cloudy. 

S.  It  is  remarked  by  Mr.  P.  that  the  operation  of  clouds,  in 
keeping  the  surface  of  the  earth  warm  at  night,  b  exactly  sia^hp, 
'^  exactement  comparable,"  to  that  of  cloathing  on  the  human 
body ;  and  Dr.  Y.  assents  to  this  observation^  Now  it  appean  t<^ 
me,  that  very  dissimilar  things  are  here  confounded  togetheil 
CkMiths  keep  us  warm  by  being  bad  conductors  of  heat ;  but  cloud* 
warm  the  earth  by  radiating  heat  to  it.  Hence,  the  effect  of- clouds 
18  immediaie,  but  cloaths  require  to  be  applied  some  time^^  before 
they  completely  answer  their  purpose.  Cloathing  mu^  touch  the 
skin  to  produce  its  full  effect,  whereas  clouds  furoduce  theirs  at  the 
greatest  distance.  The  thicker  our  cloathing  is,  the  warmer  it 
renders  our  bodies  3  but,-  if  a  cloud  he  sufficiently  dense  to  prevent 
the  heat,  that  is  radiated  into  it,  from-  passing  through  its  inter- 
stices, the  earth  is  kept  as  warm  by  it,^  as  far  as  the  principle  of 
radiation  is  concerned,  as  it  would  be  by  one  many  times  deeper. 
This  is  shown  by  a  piece  of  cambric  preventing  the  occurrence  of 
cold  on  die  earth's  surface,  from  radiation,  as  effectually  a»a  dijck 
blanket. 

4.  Annexed  to  the  disquisition  of  Mr.  P.,  are  two  metecHolo- 
gical  facts  communicated  to  him  by  Mr.  Pictet.  One  is,  thatupcm 
a  night  in  January,  17779  ^  tiiermonicter,  suspended  in  the  open 
air,  rose  nearly  3^^  of  Fahr.  in  the  space  of  an  hour,  the  weather 
having  in  the  mean  time  become  cloudy.  This  was  observed  by 
himself;  but  it  does  not  appear,  that  he  afterwards  made  any 
umilar*  observations.  The  second  is  given  on  the  authority  <rf 
busbandnien,  who  are  said  constantly  to  find  that,  thou|^  other 
circumstances  are  favourable  for  the  production  of  dew,  none^  or 
almost  none,  appears,  if  the  sky  be  cloudy ;  and  that  hoar  frosty 
which  are  so  frequently  injurious  in  spring  and  autumn,  do  not 
ifcqar  iu  those  seasons,  during  cloudy  weather.    These  &cts,  if 
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PfBsH^T^  in  ^^^un^dves,  am  ceprtmoly  very  imporUnty  but  they  are 
IH>t  i)ewy  thougb  they.  app«{|T  to  hav^  bee&  thought  so  by  Ihr. 
Y^Q^  Mh  by  th^ir  h^iiig  brought  in  support  of  hb  position/  that 
I  ha4  'Ueen  unticip^i^  in  s^ver^^l  oC  the  opinions  contained  in  my 
S^Wy^  whiob  {  h^  r^ardod  as  originaj^  and  by  tha  use^  which  he 
bf^  miade  of  tfa^^  ItaJici<  eharftcter,  in  pcesentiog  Mr.  Piefet's  words 
Xq  hk  fqaders.  With  respect  to  the  first  fact,  I  referred  in  p.  7^  of 
i^y  £l^ay  tQi  Mr.  Wilson's  being  acquainted  with  it,  and  as  \m 
P9seFv^QBs  coftc^rning  it  appeikred  in  12^6  in  the  Edio.  PhiL 
Tr^nsu  his  claim  to  tbQ  discovery  must,  by  the  commoB  rule  in  sucb 
i:9fiea^  b#  held  Quperioc  tQ  that  of  Mr.  P.,  whose  commuucation 
upon  it  was  not  published  till  17«>2.  Besides,  Mr.  W.  formed  bis 
^iBiK;lii$i(Hi  fi?om  9«vend  observatioBQ,  whereas  Mn  P.  haa  gifen 
9^jyi  fk  4pgle  me.  But  the  same  fact,  though  in  forms  somewhiM 
fUflw^ent^  was  kqowQ  to  tno  authora  anterior  to  both  Mr.  W.  and 
Mr^  P>  For  I(Qrd  Bacon  says,  Nat.  Hist.  §  866,  <<  Stac-Uke 
Itighti^  y^  and  bright  moonshine  n^hts,  are  colder  than  cloudy 
^ight^  l"  and  Pro&ssor  A.  Wilson,  of  Glasgow,  has  Bientionedy 
l^iU  Tr^os*  177 19  that  on  ^  winter  night,  during  whidi  the 
fijfcqokpsphere  was  several  tiwes  misty  and  clear  alterna^ly,  lie  observed 
%.  them](QQ9(eter,  smpeaded  in  thet  air,  always  tarise  from  a  half  tm. 
%  ^i^ifsi^.  degree^  whenever  the  fonder  state  began,  and  to  fall  aa 
mn^b,  as;  soon  a^r  the  weather  became  serene*  hi  regard  to  the 
fi^s;  i^ted  by  Atr.  P.  on  the  authority  of  busbandmea,  I  shall 
^fjif  say,  that  Ariatotle  ^pressly  mentions^  that,  neither  dew  nov 
boar  frost  occurs  except  the  night  be  clear,  and  thai  the  same 
oht^rvatio^  has  been  made  by  many  other  authors  prior  to  Mr.  P. 

5.^  Mr.  Prevosit.  says  at  the  end  of  hia  disquisition,  that  all  the 
ja^  n^eniioned  by  Mr.  Pictet  may  be  accounted  for  on  the  prior 
cjpl^  jMcevioasly  established  by  him  ;  but,  as.  I  have  proved^  I 
tiunV^  th^t  he-  did  upt  know  that  the  surface  of  the  earth  evef 
beqowe^  ooldiei;  thfin  the  utmospherey  by  radiation,  any  explanatioa 
b#  ccMld  Q0er  of;  those  &cts.mu$t  necessarily  be  imperfect. 

laying  now,.  I  think,  sbown^  that  nothing,  is  contained  m  the 
9t9ict  given  by  Dr.  Y.  from  Mr.  Prevost  that  required  being  takem 
notiqe  of  in.  my.  Essay,  besides  what  he  has  said  on  the  efiect  o£ 
cloiu4a  CiQ:  the  tempejnature  of  the  earth  and  air  at.  nighty  I  shall 
jpeAtioPfe  in.  justice  to  this  philosopher^  that  the  Esaai  d'Esplica^ 
tion,  just  dbQ.uss!eds.  has  risen  considerably  in  my  estimation,;  since, 
I  knew»  that  it  had  been  given  to  the  world  so  long. ago  as;<in  17^2; 
for  as  I  h«d  before  snpposed/that  he  had  been  aasistedin: forming.it 
by.  the  works  of  C!ount  Rumford  and  Mj.  I^eslie  on  heat,  which, 
were  pMbljahed  in  1804,  His  opini<x],  therefore,  00  the  effeot  o£ 
eloiHl^  iu  k<)eping  the  earth,  and  lower  atmosphere^  warm.at.nighl^ 
appefirs  to  mf;  npw  not  only  ta  be  entirely: original,  butto'exbibi^.^ 
degree  of  knQwledge  on  the  subject  of  radiant  heat,. which. I  didinotr 
cojnc^ve  bfld  bjeen.  possessed  by  any  pei^on  at.the  time  of  its-  pMUin* 
Cfttioo.  , . .  ^ 

HI.  I  meptioQed  in  a  note  in  the  lOStU  pag^  oi  tn^  ISfifiiK]^  ^Qos^ 
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I  had  once  intended  to  offer  an  explanation  of  3Qme  very  cuiioua 
observations  on  dew  by  a  French  author,  Mr.-  B.  Prevost^  but  that^ 
fearing  to  prove  very  tedious,  1  had  afterwards  given  up  Hue  desigil 
1  intimated,  however,  that  my  explanation  would  have  been,  i^ 
great  measure,  derived  from  the  doctrine  of  radiant  heat^  On  thk 
note  Dr.  Y.  has  remarked,  that  if  Xhad  beeq  as  solicitpyf  4ptLttiei^ 
to  the  labours  of  my  contemporaries,  as  I  ha^.  beeo?  laudabljp' 
anxious  (the  expressions  are  his),  to  recur  to  tho^  of  my-.pred^ 
cessors,  I  might  have  sud,  not  that  the  expeeim^nts  of.  Mr  9.i 
might  be  easily  explained,  but  that  they  actually  had  been  explained 
in  a  similar  manner  by  one  of  my  own  countrymen,  thiK  is^:  jyr 
himself.  : .  •,•     •  ;-  r 

If  Dr.  Y.  ascribes  to  me  here  a'rdesigned  ini^ttqritioD-^'to  whatiJicr 
has  written  upon  Mr.  P.'s  experiments,  he  is  very  much  in  er^^ 
but,  if  he  means  only,  that,  from  want  of  sufficient  diligence^  I  haj- 
never  read  the  explanation  given  of  them  in  hi^  Lectures,  he  is,  l. 
believe,  perfectly  correct.  For  I  do  not  recollect  my  having  seen 
that  explanation  before  I  met  with  it  in  his  Criticism,  aqd  I  have  acf 
note  of  it  among  my  papers,  though  these  contain  a  coBsidierabte 
number  of  references  to  his  51st  lecture,  apd  one  to  the  60tt!U' 
The  cause  of  my  not  having  examined  an  intermediate  one^  whieh' 
contains  the  explanation  spoken  of,  I  take  to  be  this,  that  hfiviog 
gone  to  a  public  library,  with  the  view  of  consulting  bis  work, 
while  in  haste,  for  the  reason  formerly  mentioned,  to  finish  my 
Essay,  and  not  finding  in  the  Index  a  single  reference  UQder  tjh^ 
word  "  Dew,"  to  any  of  his  lectures,  I  searched  no  further.    : 

But,'  admitting  that  I  had  been  acquainted  with  Dr.  Y.'s  ex;|^ 
nation  of  Mr.  P.'s  experiments,  I  should  not  have  been  preve;ated 
by  that  circumstance  from  ofiering  one  myself,  if,  from  other 
reasons,  I  had  been  inclined  to  do  this ;  since  he  treats  of  only  a 
part  of  those  experiments,  and  leaves  unanswered  several  important 
questions  relating  to  this  part ;  whereas  I  should  have  treated  of  the 
whole  of  them,  and  have  attempted  to  answer  all  the  ouestions  to 
which  they  give  rise.  I  proceed  now  to  justify  the  opinioa  which  I 
have  thus  ventured  to  give  respecting  the  inadequacy  of  Dr.  Y.'s 
explanation.  In  the  prosecution  of  this  undertaking,  I  shall,  in 
consequence  of  the  indefinite  manner  in  which  the  explanatjkin  is 
expressed,  endeavour  to  show  from  collateral  eircumstaiice#.wbat  it 
cannot  be,  rather  than  prove  in  a  direct  way  what  it  is  not.     . 

The  experiments,  considered  by  Dr.  Y.9  comprise  «ome  o£ 
the  most  important  facts  relating  to  the  formation  of  dew ;  he, 
therefore,  that  can  account  for  thejai  fully,  must,  inmyo]MniQn, 
possess  the  true  theory  of  that  appearance.  But  that  this  was  not 
the  case  with  Dr.  Y.,  when  he  published  his  lectures,  k  proved  bj^ 
the  following  passage  in  the  very  lecture,  which  contain;  (hb  ^phr:^ 
nation  in  question.  '^  The  dew,  wbich^is  deposited  Upon.vegetanle^. 
IS  partly  derived,  in  the  evening,-  fsom  the  vapours  asccndiag  from 
the  heated  earth,  [whence  is  the  other  part?] — and  towara^'the' 
Mborning  from  the  moisture  descending  jrom  ike  air  above,  as  it 
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Imgim  to  cool.  Sometimey^  howe?tr,  in  warmer  weather,  the  dew 
begins  td  descend  io  the  evening."  For,  what  connexion  witli  the 
doetrine  of  radiation  has  tbis  theory  of  the  dew,  which  is  deposited 
fay  the  atnKMpheie,  and  in  what  does  it  differ  from  that  which  was 
iDTented  t^  Aristotle?  In  like  nuumer  it  may  be  said,  that  if  Dr« 
Y«  had  entertained  a  just  notbn  of  the  cause  of  dew,  he  would  not 
turtre  oonjeoCDTed^  that  the  remarkable  cold  observed  by  Mr.  Wilson 
OB  flioWy  in  conjunction  with  boar  frosty  a  substance  admitted  by 
Br.  Y.  to  be  fiocen  dew,  might  arise  from  the  contact  of  air  occa- 
akmingthe  snow  to  melt  more  readily;  ii.  396;  nor  have  sup- 
posedy  that,  when  the  surface  of  a  metal  remains  dry,  in  the 
Mighbouibood  of  a  piece  of  glass  which  is  covered  with  moisture, 
thb  arises  from  the  (Afferent  attraetions  for  moisture  in  thpse  bodies 
'wfaile  of  the  same  temperature ;  i.  7^ ;  since  both  of  these  iacts 
niBt  now,  I  think,  if  he  considers  them  fiilly,  appear  to  him  to 
owe  their  explanation  to  the  doctrine  of  radiation  ot  heat.  Having 
offinred  this  argument  in  the  first  place,  as  being  of  easy  compre- 
bension,  I  pass  to  others  of  a  mffisrent  kind,  which  I  am  afraid  I 
shsil  not  be  able,  for  various  reasons,  to  render  very  perspiciious. 
To  facilitate  reference,  I  shall  place  at  the  bottom  of  this  page  all 
t|ut  he  has  transcribed  in  his  Criticism  from  his  Lectures  concern- 
ing Mr*  P.'s  esperiments.* 

The  account  given  by  Dr.  Y.  of  such  of*  Mr.  P.'s  experiments  as 
he  means  to  consider,  is,  to  my  apprehension,  involved  in  much 
ohacurity,  part  of  which  would  have  been  prevented  by  his  men- 
tioning, that  the  experiments  were  made  upon  a  glazed  window- 
frame,  pertaining  to  a  room  the  air  in  which  was  wanner  than  that 
without.  But,  notwithstanding  that  these  circumstances  were 
known  to  me,  I  mistook  one  of  his  facts  on  the  first  reading  of  his 
statement,  and  was  not  nndecei\*ed,  until  I  consulted  Mr.  P.  In 
Mr.  P.'s  apparatus  a  thin  rectangular  plate  of  metal  is  attached  to 
the  inner  or  outer  side,  or  the  warm  or  cold  ride,  (to  use  Dr.  V.'a 
expression,)  as  occasion  may  require,  of  a  pane  of  glass  of  the 
window,  in  such  a  manner,  as  to  be  surrounded  by  a  margin  of  bare 
ghas.  When,  therefore,  Dr.  Y.  spoke  of  moisture  being  deposit^ 
on  the  glass  fiarr  the  metal,  I  naturally  concluded,  as  I  remembered 
die  coBStruetiott  just -described,  that  thti  portbn  of  glass  meant  was, 
the  naked  margin  on  the  same  side  with  the  metal.  But  on  looking 
into  Mr.  P.  I  found,  that  Dr*.  Y.'s  meaning  nmist  be,  that  the 
mdstore  was  deposited  en  the  glassy  isurfisce  immediately  apposite  to 

•  *'  It  luM  been  obserred,  tbata  picee  of  imetal,  placed  o»  gifts?,  ninaUy  prelecitr 
•!••  the  oppO«ltie  aide  of  the  f^imm  mm  IN  deiHMiiion  of  dew  \  «od  Mr.  B^B^dici 
f^eroBl  km  ihowM^  t^^  in  feneralr  l^booever  Ui«  metal  U  placed  on  the  wanner 
A^fit  iife  mUm,  the  himidit^  is  dcmoiited  more  copiooily,  either  on  itself,  or  oa 
Hie'giui  nisarlt,  tni  ^^^^  case^f  tfte  sbutter]  ^  tW  wh^n  H  ii  w  the  colder 
4de,  itarlAbrfeccitciilheiliiiBidttjr,  nor  pennits  Mi  deposHlov  on  the  i^ast  {  b«l 
Ckat  tlMLflddltina-flf  asccMid  piece  of  glaa»  over  the  jnciaL  destroys  tbo  effect,  and. 
ayecoad  gieoe  oCjnetal  restores  it.  It  appears,  thai,. from  its  properties^ wilh' 
hnpcct  to  radiant  ktat^  the  nutalHe  surfuce  prodocet  thete  dTtcta  ^^  %f t.^v&<v&f^ 
mijf  taHUmmdealiom  either  of  hc^t,  ov  0/  eo(d  to  Ova  i^iai.^ 
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tbe  mcfal;  If  this  interpretation  be  admitted,  his  statement,  as  ht 
as  it  reaches,  seems  to  me  quite  correct,  except  where  it  is  said, 
that,  when  the  metal  is  on  the  warmer,  or  inner,  side,  the  humidity 
is  deposited  more  copiously  either  on  the  metal,  or  on  the  glassy 
surface  opposite  to  it ;  since,  according  to  Mr.  P.,  it  may  appear 
on  both  at  the  same  time. 

My  remarks  on  Dr.  Y.'s  explanation  will  diiefly  refer  to 
what  takes  place  on  the  colder  or  outer  side  of  the  window.  This 
learned  author  has  said,  that,  when  the  metal  is  placed  upon  the 
warmer  or  inner  side  of  the  glass,  the  humidity  is  deposited  more. 
copiously  on  its  outer  surface,  but  has  not  mentioned  where  the  less 
humidity  occurs.  He  has  compared,  therefore,  a  thing  that  ia 
known  with  something  that  is  unknown,  as  far  as  his  account  of 
facts  is  concerned.  This  deficiency  is  to  be  supplied  frpm  Mr.  P., 
who  informs  us,  that  the  less  humidity  occurs  on  glass  similarly 
exposed  with  the  former,  but  having  no  metal  attached  to  its  inner 
surface.  The  appearance,  consequently,  on  the  bare  glass,  from 
being  influenced  by  fewer  circumstances,  and  being  that  with  which 
the  other  is  compared,  is  to  be  regarded  as  the  standard  fact.  But 
surely  wc  must  be  able  to  explain  a  standard  fact,  brfore  we  can 
fully  account  for  any  deflection  from  it.  No  sufficient  reason,, 
therefore,  could,  in  my  opinion,  have  possibly  been  offered  by  Dr. 
Y.  for  the  greater  quantity  of  moisture  on  the  outer  sur&ce  of  glass, 
to  the  inside  of  which  a  metal  was  affixed,  while  he  was  ignorant, 
why  moisture  appeared  in  am  quantity  on  bare  glass  similarly 
placed  with  the  former,  which  1  must  conclude  he  was,  from  the 
reason  given  by  him  for  the  formation  of  dew  upon  vegetables,  the 
relations  of  these  substances  and  of  glass  to  that  fluid  being  the 
same,  or  nearly  the  same.    ^ 

But  it  is  manifest  to  me,  for  anothec  reason,  that  Dr..Y.  could 
not  have  given  an  adequate  explanation  of  the  facts  related  by  him 
from  Mr.  P.,  which  is,  that  he  was  unacquainted  with  certain  con- 
ditions necessary  for  the  appearance  of  those,  which  occur  on  the 
outside  of  the  window,  for  they  arc  not  described  by  Mr.  P.,  and 
Dr.  Y«  seems  never  to  have  made  any  experiments  himself  upon 
this  subject.  The  conditions  are,  I.  The  exposure  of  the  window 
to  a  considerable  extent  of  the  heavens  ■:  2.  Stillness  of  the  air : 
3.  Clearness  of  the  sky. 

Again  : — ^The  heat  of  the  air  Id  the  room  is  a  given  condition ; 
but  whence  is  the  radiant  cold,  to.  use  an  expression  rendered  neces- 
sary by  Dr.  Y.'s  mode  of  accounting  for  the  apqpearances,  which 
enables  the  outer  surface  of  the  glass  to  cond^^ie  the  watery  vapour 
of  the  atmosphere  ?  It  cannot  be  furnished  by  the  xxetghbouring 
air,  since  this  body  must  tSe  unable  to  give  more  than  \^t1i  poA- 
messed  by  itself,  and  unless  the  glass  becomes  aolder  than  (he  air, 
the  latter  will  not  deposit  moisture  on  the  former.  If  it  ht  nov^ 
raid,  that  the  outside  of  the  window-glass  becomes  colder  than  the 
a/r  by  receiving  coldf  which  is  radiated  to  it  by  the  heftvens,  to 
r/npJoy  still  an  e^ptcfAou  authorfe^id  bv  Iit,Y,,  vvwill  he  replibdi 
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that  this  source  of  cold  cannot  be  resorted  to  for  the  removal  of  the 
present  difBculty,  since,  I  think^  I  have  shown,  that  Dr.  Y.  was 
Ignorant  of  the  necessity  of  a  clear  sky  for  the  success  of  any  of 
Mr.  P/s  experiments^  and  unless  the  sky  be  clear,  the  outer  sur%e 
of  the  window-glass  will  not  be  rendered  colder  than  the  atmosphere 
by  radiation.  ^  .  ;   .       \ 

To  conclude  the  consideration  of  Dr.  Y.'s  claim  to  having  justly 
accounted  for  the  facts  related  by  Mr.  P.,  I  shall*!  remark,  that 
although  ])is  explanation  could  be  made  to  apply  to  the  whole  of 
them,  and  all  their  attending  circumstiinces,  still,  as  it  was  never 
verified  by  experiments,  that  would. admit  the  existen.ce  of  no  cause 
ef  the  appearances  observed,  but  that  which  is  assigned  by  him,  it 
can  strictly  be  regarded  in  no  other  light  than  in  that  of  a  con- 
jecture.* The  conjecture,  however,  was,  I  believe,  original;. 
it  was  most  happy  too,  jince,  if  admitted  to  be  just,  it  com- 
pl^ely  accounted  for  several  important  circumstances  in  Mr. 
P/s  experiments.  If  then  its  learned  and  ingenious  author  h^d 
established  its  truth  by  facts  clearly  seen  by  himself,  and  ha4.al^er- 
wards  pursued  the  subject  of  dew  through  its  various  ramifications^ 
by  meiitis  of  the  clue;  which  would  have  thus  been  obtained,  he 
inast  soon  have  acquired  a  knowledge  of  the  theory^  whjcb.  b&s 
lately  been  submitted  by  myself  to  the  consideration  of  the  learned, 
and  which  h^j  as  k  member  of  that  body,  has  pronounced  to  be 
just.  But,  I  most,  on  the  other  hand  be  permitted  to  say,  that,  if 
Hfi  Y.,  forgetting  that  Newton  became  a  glass-grinder  in  the 
service  of  science,  will  neglect  to  employ,  for  the  increase  of 
natural  knowledge,  the  slow  and  laborious  method  of  observation 
and  experiment,  and  will  frequently  exhibit  his  speculations  in  a 
manner,  uns^ited  to  the  capacities  of  ordinary  men,  he  ought  not 
to  think  it  strange,  that  opinions,  advanced  by  hini  on  difficult 
points  of  philosophy,  are  not,  agreeably  to  his  own  remark  at  the 
end  t)f  the  Criticism,  received  as  truths  beyond  doubt^  and  are  oilen 
not  understood.  I  am,  Sir, 

^     Your  most  obedient  humble  servant, 

XrtMfon,  FdJ.  15,  1815,  WiLLIAM   ChaRLKS*  WjSJLLiS.      . 

♦  fap.  475  of  the  second  volume  of  Dr.  Y/s  work  on  Nafurat  Philosophy  is 
the  follow inj(  passage : — "  Most  of  the  facts  [related  by  Mr.  P  ]  may  perhaps  be 
explained  by  Mr.  Leslie's  discoverieB."  Hence  I  nutaraliy  concluded,  tliat  the 
itnthor  hiniserr  at  the  time  of  his  publishing  that  work,  regarded  his  explaoailou, 
not  00I3- as -a  conjecture,  bntasa  conjecture  inappHcable  to  the  whole  of  the 
factf  otMcrved  by  Mr.  P.  I  have  irerylatoly  Icarwdi  however,  thaf  Dr.  Y.*s  JiK»t 
TolanM  was  printed. «^ifer  the  mcojwI..  What  is  said,  therefore^  by  faiQi,  respecting 
the  cause  of  tho&efa'cts,  in  the  passage  quoted  in  his  Criticism  from  thejirst  vol.uvie, 
niitbeheld  to  isn^iersede  what  Uclte{|b^  me  in  the  beginning  of  thiii  note  from  the 
aecHdi   ■      ■      ■ 


.1  ■■ 


'  '"'ll  } 
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Article  IIL 

Experimenis  io  determine  the  Definite  Proportiofi^  in  which  the 
Elemenis  of  Organic  Nature  are  combined.  By  Jacob  BerzcUus» 
M.D.  F.  K. S.  Professor  of  Cbemistiy  at  Stockholm, 

UI.  Analysis  of  the  Ternary  Oxides. 

(Conebtied  from  p.  184.) 

Substances  not  Acid^ — ^I  mentioned  before  that  the  ternary  %aoi»% 
composed  of  carbon,  hydrogen,  and  oxygen,  have  a  strong  ten- 
dency to  combine  with  ^ne  bases ;  and  that  in  these  combinatioBs 
they  act  the  part  of  acids»  They  possess  the  acid  charactcis,  how^ 
ever,  in  very  different  degrees.  Many  of  them  possess  the  pro- 
perty of  combining  at  the  same  time  with  the  strong  acidsy  as  is 
the  <»se  with  tannin,  and  almost  all  the  extractive  and  oolouring 
matters.  These  osides  then  are  placed  near  the  middle  of  the 
electro-chemical  chain,  and  their  ai&nities  diroinbh  in  praportioB 
as  they  approach  the  point  of  indifference  of  that  chain.  The  only 
ternary  oxide  which  contains  nitricum,  is  a  strong  alkaU;  and  the 
quaternary  oxides,  which  contain  nitricum,  have  likewise  properties 
opposite  to  those  of  vegetable  substances.  They  lie  on  tha  odier 
side  of  the  point  of  indifference  of  the  electrorchemical  chds; 
their  tendency  to  unite  with  acids  being  more  distinct  than  to  com- 
bine with  bases. 

The  ternary  oxides  already  analyzed  are  all  of  a  decided  electro- 
negative character,  so  that  chemistry  gives  them  the  name  of  acids; 
if  we  except  tannin^  the  acid  properties  of  which  are  however  vesy 
distinct 

It  is  known  that  the  resins,  fat  oils,  gums,  extracts,  &c.,  form 
insoluble  compounds  with  various  metallic  oxides.  These  combi- 
nations are  generally  stated  in  such  a  manner  in  our  Manuab  of 
Chemistry,  that  a  reader,  whose  attention  is  not  specially  directed 
towards  these  objects,  considers  tliese  combinations  as  the  only  ones 
of  which  these  organic  bodies  are  capable :  and,  in  fieu^t,  they:  fire 
the  only  ones  which  are  recognized  by  some  striking  property. 
These  insoluble  combinations  of  teraary  oxides  with  binary  oxides 
belongiiip^  to  the  class  of  salifiable  bases,  makes  it  probable  that 
there  exists  a  general  affinity  between  these  ternary  oxides  at)d 
bases.  It  is  easy  to  convince  ourselves  of  the  truth  of  this  soBpictOB 
by  experiment. 

Gum  is  precipitated  by  subacetate  of  lead,  and  sugar  has  the 
property  of  rendering  lime  more  soluble  in  Water. '  These  facts 
were  ascertained  without  the  consequence  being  drawn  fhym  them, 
that  these  combinations  owe  their  existence  to  a  general  affinity 
between  saline  bases  and  vegetable  bodies,  in  consequence  of  which 
gum  ought  to  have  au  canity  wvtlkAVme  vcA  m^x'^  oxide  of  lead. 
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If  we  pour  sugar  into  a  solution  of  subacetate  of  lead^  no  pre- 
cipitate  takes  place.  But  we  shoiild  deceive  ourselves,  were  we  to 
conclude  from  this,  that  sugar  does  not  tombine  with  oxide  of  lead, 
er  that  it  does  not  form  an  msoluble  compound  with  that  oxide.  A 
solution  of  sugar  not  c^iy  dissolves  oiride  of  lead ;  Jbut  by.  a  long 
digestion  it  combines  with  an  excess  of  that  oxid^,  and  forms  an 
insoluble,  light,  white,  Had  bu)ky  compound,  lliis  .cotSpbUnd 
dissolves  in  acetate  of  lead,  subacetate  of  lead  i^  fojrmed,  and  the 
sugar  is  disengaged.  I  shall  have  occasion  to  speak  more  of  this 
combination  below.  If  we  pour  some  drops  of  caustic  ammonia 
into  a  solution  of  sugar  of  milk,  w6  do  not  observe  any  (Change. 
The  ammonia  acts  as  a  re-agent,  just  as  if  the  si^r  >  of  milk  we're 
hot  present.  We  should  deceive  ourselves  were  we  to  conclude 
irbtai  this  that  sugar  of  milk  and  ammonia  have  no  affinity  for  each 
other.  We  have  only  to  macerate  at  the  temperature  of  122^  a 
sdlittioD  of  sugar  of  milk  with  oxide  of  lead,  and  then  to  dir6p  /a 
littte  ammonia  into  the  filtered  liquid.  This  liquid,  which  is  a 
eombination  of  ^ugair  of  milk  and  oxide  of  lead,  is  decobiposedji 
imd  an  insoluble  compound  of  sugar  of  taiilk  with  an  excess  of 
0tide  of  lead  is  precipitated.  This  precipitation  is  owing  to  the 
affinity  of  ammonia  tor  sugar  of  milk,  which  it  divides  widi  the 
dxide  of  lead. 

It  is,  in  general,  very  difficult  to  obtain  neutral  combini&tions 
with  these  substances;  at  least  unless  this  can  be  done  when  they 
ate  in  solution  in  water,  which  has  the  same  action  on  them  as  on 
the  metallic  oxides  placed  round  the  point  of  indifference  of  the 
electro-chemical  chain ;  as  the  oxide  of  bismuth,  antimony,  tel- 
lurium, &c.  We  know  that  it  is  impossible  to  obtain  a  neutral 
itlnriate  of  thes^  oxides,  by  treating  them  with  liquid  muriatic 
add ;  we  obtain  only  an  itisoluble  submuriate  and  a  soluble  muriate 
iltriUi  an  enormous  excess  of  acid.  In  the  same  manner  when  we 
digest  a  solution  of  common  sugar,  or  sugar  of  milk,  with  oxide  of 
lead,  ^e  obtain  only  an  insoluble  compound  with  an  excess  of 
okide  of  lead,  and  a  soluble  combination  with  an  enormous  excess 
<erf  auglur.  If  you  pour  ammonia  into  a  solution  of  su^r,  nothing 
indicates  that  the  substances  combine,  and  the  ammonia  evaporates 
iirom  that  solution  as  easily  as  from  pure  water*  B^it  if  you  expose 
•ugar  in  powder  to  the  action  of  ammoniajcal  gas,  the  sugar  absorbs 
the  gas,  and  forms  mdi  it  a  iBompound.  Here  the  same  thing 
takes  place  as  when  you  expose  oxide  of  antimony  to  the  action  of 
muriatic  acid  gas.  lliese  observations,  I  conceive,  not  only  prove 
that  the  ternary  vegetable  oxides  have  a  general  tendency  to  com- 
bine with  salimible  bases;  but  they  point  out  also  the  reasons  why 
this  general  tendency  has  hitherto  remained  unnoticed. 

.To  be  able  to  speak  of  these  combioatioos  it  will  be  necessary  to 
gm  them  names,  and  I  thought  it  would  be  agitable  to  the  prin- 
dpies  of  the  cheqnical  nomenclature  to  name,  for  example,  a  com* 
bmttioQ  of  sugar  with  oxide  of  lead,  according  to  the  dififetecLt 
d^reet  of  saturation,  saccharaie^  5ttIi*rsaccharote)  su^  sq&cVuixqX^ 
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of  lead.  In  the  same,  manner  I  -shall  use  the  teems  gumviaieSy 
amylaiesj  saccolaciates^  to  denote  the  combinations  of  gum^  starch, 
sugar  of  milk  with  saline  bases. 

There  is  still  a  circumstance  relative  to  the  combination  of.  the 
ternarv  oxides  with  the  saline  bases,  which  deserves  to  be  men- 
tionedf  here.  An  excess  of  these  bases,  especially  the  stronger 
ones,  decomposes  a  great  part  of  the  ternary  oxides  in  di£^ent 
ways,  usually  producing  a  great  quantity  of  carbonic  acid.  The 
ternary  oxides  least  exposed  to  this   decomposition  are    tKese: 

1 .  whose  atoms  of  oxygen  are  equal  in  number  to  those  of  some 
one  of  the  other  elements,   or  surpass  them  in   number :   and 

2.  when  the  ratio  of  the  hydrogen  to  the  oxygen  is  less,  than  in 
watei*.  Such  b  the  case  with  most  of  the  acids  analyzed.  If  tibe 
atoms  of  carbon  and  hydrogen  surpass  in  number  those  of  Qxygen 
to  a  certain  amount,  the  ternary  oxide  has  a  great  tendency  to 
undergo  decomposition,  from  the  action  of  the  salifiable  bases. 
Such,  for  example,  is  the  case  with^Uic  acid,  tanning  and^.  ta.a 
certain  extent,  with  acetic  acic).  Wlien,  on  the  other  hand,,  t^ie 
atoms  of  eapK  of  the  combustible  elements  syrpass  four  o^  five 
times  thpse  of  oxygen,  the  ternary  oxidp  is  mprp  permanent :  so 
that  those  oxides  are  best  preserved  which  have  either  a.  great  ex- 
cess of  combustible  atoms  or  o\  oxygen.  Of  consequence,  benzoic 
acid  and  the  fat  oils  are  but  insensibly  alte]:ed  by  the  action  of 
^kaline  bodies. 

This  is  the  reason  why,  when  the  ternary  oxides  fure  gnujoallji 
jdecomposed,  either  by  the  influence  of.  air  and  watef,  or.  of  acidf, 
their  atoms  arrange  themselves  in  such  a  manner  as  to.  form  new 
products,  in  whicli,  on  one  side,  the  oxygen  is  in  ^xcess^,  andj,  qq 
tlie  other,  the  ptoms  of  the  combustible  elements  greatly  surpass 
those  of  the  oxygen.  Thus  sugar  is.  converted  iij^o  carbonic  aci4 
and  alcphpl  by  fermentation ;  and  gallic  acid,  by  the  influence 
pf  an  alkali,  yields  on  one  side  watsr  and  carbojuic  acid^  apd^  on 
the  other,  ,an  extractive  matter  abounding  in.  cai;bonV  ,io  which  it 
c)vvcs  its  dark  colour.  Perhaps  it  would  be  useful  tp  cls|ss  th^^ter^. 
i^ary  oxides  into  :  1 .  Oxides  not  easily  decomposed  in  consequence 
pf  their  excess  of  oxygen;  such  a$  oxalic,  citric,  tartaric  acids,  &c. 
p.  Oxides  easily  decomposed  in  ponsequence  of  the  equ^briuni  .of 
their  elements,  which  is  easily  destroyed  by  a  small  force.-;  sucji.as 
tannin,  gallic  acid,  sugar  of  milk,  fjommop. sugWTj. *&je.  '  3^  Ox- 
ides not  easily  decompospd  ip  consequence  pf  the^xcess  of  tlieif 
poml^ustible  atoms;  such  as  benzoic  acid,  resins,  fat  .oils,  &c. 

Let  ps  now  turn  pur  attention  inpre  particiilarjy  tp  the  te^n^ 
pxides  destitute  of  acid  properties,      .' 

10,  Common  Sirgar, 

1  digested. a  solution  of  §pgar  with  pxide.of  lea^,    ^t^  first  .t^c 

oxidp  dissolved^' but  after  the  ^^estion  had  been  continued  far 

jpme  tinie,  it  yff^  converted  ip.tp  a  I^ghi  white  pow:der,  by.  yfhich 

fhp  \yhoh  liquid  w?^  ren^refi  opakc,    I  W^nit^d  the.white  po^vdcf 
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on  a  filter,  washed  it  with  boiling  water,  aiicl  dried  it  in  a  vacuum. 
This  substance  is  a  tiew  combination  of  sugar  aijd  otide  of  lead. 
It  IS  quite  insoluble  in  water^^  ^^8^h.  white,  atld'  destitute  of  taste. 
The  acids,  even  carhonic  acid  gas,  separate  the  sugar  from  it. 
When  heated  to  a  certain  point  it  talces^re,  and  continues  to  bum 
of  its  own  accord,  leaving  as  a  residudtn  oxide  of  lead  inixed  with 
metallic  lead.  It  a]^ars  to  contain  no  combined  water.  1  have 
not  been  able  to  procure  this  substance  quite  free  from  carbonate  of 
lead ;  but  it  is  easy  to  determine  how  much  of  it  is  present  by  dis- 
solving it  in  acetate  of  lead,  which  does  not  act  upon  the  carbo* 
nate.  By  this  means  I  found  that  in  the  subsaccharate  of  lead 
employed  in  my  experiments,  there  was  1-^  per  cent,  of  carbonate 
of  lead ;  for  10  parts  dissolved  in  acetate  of  lead  left  0-15  of  car- 
bonate of  lead  undissolved. 

Two   parts  of  the  subsaccharate   of  lead,   when  burnt,  .left 

1*1728  of  oxide  of  lead;  but  we  must  subtract  0*03  for  carbonate 

'<rf|  lead,  that  is^  0*025  of  oxide  of  lead,  and  O'OOS  of  carbonic 

acid.    There  remains  1-1478  for  the  oxide  of  lead,  i&nd  0*8222 

for  the  sugar;  so  that  the  subsaccharate  b  composed  of 

.  Sugar 41-74  ....  100 

Oxiit  of  lead 58'2G 139-6 


100-00 


I  repeated  this  analysis  several  times,  arid  the  results  varied  be* 
tween  138  and  140  of  Oxide  combined  with  100  of  sugar.  The 
Teason  of  this  variation  seems  to  be  the  difficulty  of  discovering 
when  the  oxide  of  lead  is  entirely  penetrated  with  sugar.  When 
any  of  it  remains  uncombined,  it  is  obvious  that  the  analysis  will 
give  an  excess  of  base.  Tlie  oxygen  of  139-6  of  oxide  of  lead  is 
9-98. 

If  we  digest  the  above-mentioned  subsaccharate  in  a  solution  of 
sugar,  a  pi&tof  rt  dissolves,  and  forms  a  clear  liquid,'  with  a  slightly 
yellow  colour,  which  contains  lead.  But  the  quantity  of  this  metal 
IS  very  small  when  compared  with  that  of  the  sugar,  of  which  the 
solution  appears  to  contain  an  excess  in  the  form  of  super-saccharate. 
When  evaporated  it  leaves  Heliind  it  a  syrupy  mass,  which  does  not 
crystallize,  and  which  attracts  humidity' from  the  atmdsphere. 

The  crystalline  form  of  sugar  does  not  lead  ui  to  suspect  that  it 
contains  water.  .;  1  reduced  it  to  a  fine  powder,  and  dried  it  in  a 
vacuum.  The  loss  of  weight  was  t)nly  0- 1  per  cent.  I  took  ten 
parts  of  tVis  sugary  and  mixed  them  with  40  parts  of  yellow  oxide 
of  lead,  reduced  to  a  fine  powdcfr,  and  heated  to  redness  after- 
wards. I  digested  this  mixture  in  water,  in  the  heat  of  a  water- 
bath,  till  the  oxide  of  lead  had  absorbed  all  the  sugar.  I  then  put 
it  into  a  vacuum  iEmd  dried  it.  The  loss  of  weight  Was  d'53.  I 
then  heated- it  to' 212^  in  a  yricuiim ;  but  it  sustained  110  farther  loss 
of  wieight.  This  loss  must  have  teen  water  cotnbined  Witlv  iVv^ 
sugar;  for^  on  dissiilving  the  saccharaie  m  miT'\c^evfii,»xvQX;^  ^\ci^«v 
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bubble  of  carbonic  acid  gas  made  its  escape*  Tliii.$howa  that  the 
sugar  had  not  undergone  decompositioD*  Froqs  this  «xperinieDt  it 
appears  that  sugar  in  its  ordinary  state  '^  a  compound  of.  .    . :  v :.  j  . 

Sugar .• 94-7   .^..,.400-'    .  i* 

Water '5-3   ......     "5'6 


!»••••.' 


100-0  •        . 

But  5*6  of  water  contain  4*941  of  osygen,  which  is'^gcaotly  the 
lialf  of  that  found  in  the  oxide  of  lead  with  which  the  sugar  is 
combined  in  the  sub-saccharate* 

I  took  five  {xarts  of  sugar  dried  in  a  vacuum^  Wd- -put  iheqi  into 
a  small  glass  exactly  weighed^  the  mouth  of  which  wis  corered 
with  paper.  I  put  this  glass  in  a  jar  over  mercuty,  and  then  filled 
the  jar  with  ammoniacal  gas.  The  gas  was  slowly  absorbed  }  the 
sugar  contracted  in  bulk,  and  its  surface  acquired  so  strong  m  cffr» 
taliine  lustre  as  to  appear  humid.  The  saturated  camMbatimi  nms 
a  flense,  coherent^  flexible  mass,  which  might  be  cut  with  H  knUe. 
It  exhaled  the  odour  of  ammonia.  The  absorption  of  ammoniacal 
gas  continued  for  four  days  \  but  I  left  the  sugar  in  the  gas  24  houm 
after  it  was  saturated.  It  had  gained  0*26  of  its  weight.  l%]s 
combination,  which  I  consider  as  a  neutral  saccharate  of  amm^oniaj 
is  composed  of 

Sugar 90*000   100 

Ammonia 4'930   5*49 

Water  of  combination « •     5*070 5*fiO 


« 


100-00 


But  M9  ammonia  contain  2*5  of  oxygen^  which  is  hrif  the 
quantity  that  the  water  contains,  and  ^h  of  the  oxygen  in  th^ 
oxide  of  lead. 

0*4  of  sugar  dried  in  a  vacaumt  gave  by  combustion  iiom  0^237 
to  0*24  of  water;  and  from  0*607  to  0.61  of  carboftic  acid  ps* 
Hence  it  follows,  tliat  sugar  is  composed  of 

Hydrogen 7*^^ 

Carbon 41-48 

Ox^gep . . . .  ♦ , . , , .  • .  emy 

joood 

But  we  have  seen  that  in  tfiese  100  parts  of  sugar  there  «re  5*S 
of  water;  oontainine 4*67725  oxygen.  Now  4.67725  x  H  ^ 
51*44975.  Hence  it  fdlowsi  that  the  94*7  pvts  of  pure  sugar 
contained  ten  times  that  quantity,  or  46*7725,  and  cooscquentlyi 
that  sugar  ccmtains  ten  times  as  much  oxygen  as  the  water,  five 
times  as  much  as  the  oxide  of  lead,  and  20  tinges  as  much  as  the 
ammoDia  with  which  ^t  was  oonitiiped  in  the  compouuds  men« 
tfoned  above. 


V  •  ■    •■•'%■, 
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0*1)675  of  Bubsaccharate  of  lead,  equivalent  to  0*4  of  sugar, 
produced  by  combustion  from  0*230  to  0*231  of  water;  and  fix>m 
0*650  to  0*652  of  carbonic  acid  gas.  This  gives  from  6*756  to 
6*785  per  cent,  of  hydrogen,  and  from  44*2  to  44*336  of  carbon. 
According  to  this  analysis  sugar  is  composed  of 

Hydrogen  •..,.. 6*785 

CarboQ •.,«..•• 44*200 

Oxygen , 49*015 

100*000 

-  -Thfi-^Hiensinre  between  these  two  analyses  is  to  be  ascribed  to 
the  presence  of  water  in  tbe  first  analysis.  It  cannot  be  ascribed  to 
thednresence of  carbonic  acid  in  the  subsaccharate  employed;  for 
tbb  wooM  occaaoD  a  diminution  in  the  weight  of  the  carbon  found, 
as-well  as  an  augmentation  of  that  of  the  oxygen,  since  sugar  eon<* 
taws  much  niore  carbon  and  much  less  oxygen  tlmb  carbonic  acid. 

But  we  have  seen  that,  sugar  contains  five  tiroes  as  much  oxygen 
as  the  oxide  of  lead  with  whiqh  it  is  combined,  and  teti  times  as 
ipv^  as  the  water.  Hence  it  ought  to  contain  either  five  or  ten 
vfilutties  of  oxygen.  When  we  compare  the  weights  of  its  elements 
wkb  one  anot^r,  we  find  thatit  ia, composed  ^  100  ^12  C  -|- 
21  H.    This  gives  per  cent.  ^    -     •  ^ 

Hydrogen e^02 

Carbon * 44*115 

Oxygen  ..•^..••.. ,*...,..  49*083  ' 

100*000 

-  A  t^^sult  whicb'comes  very  i!iearthe  actual  analysis*  Sotte  readm 
W!tU:probi||^  Ibi^k  it  likely  &«t  the  :2l  H  ought  to  be  tii3)4t20 
or  24,  in  order  to  be  double  the  number  of  atoms  either  of  oxy^n 
or:fiiHrbonrjt»%t||^)ti9^ndeiii;  tiiattjie  (difference  hi  the  quantifies  of 
wii^  lvliiph.ii^ght  to  be  producieat  by  the:  combustion  of  sugtar, 
according  to  either  the  one  or  the  other  of  these  suppositions,  is  «o 
considerable,  tli^at  it  would  make  a  very  sensible  difference  in  the 
result  of  the  analysis.  And  we'^  shall  see  afterwardk^  ti^  such  a 
proportion  jbetween  the  oxygen  and  hydrogen  cHioM^^nzes  the 
substances  i^hich  do  not  yield  mucous  acid  when  ncted  upon  by 
nitric  acid.  7'.  V". 

To  obviate  the  objection  that  the  saccharate  analyzed  might  con- 
tarn  scat  otbir  bod^  besides  aiigaif,  J[  dminipa^dic  certain  quiai- 
titj^  oC  it  by  ud^Stiig  it  with  wat«>;  throij^  whidi;l  pissed  a  cuifisnt  - 
of  cafbomcacid  gaa(<    |.  flhsibd:)jtbe -^[oid>  did>eoabfentrafff(t  iti "^^ 
It  yicUed  pure  wbtte.eiysViIsl^  whi^rbipiQ^sediaU  the^peopditles  (X 
c<Mnmon:sugari-''       /i  ■.■■/::  Aoiftn  :•")  co-ni,    .:,-    . :'..i; ' ■•«..•  ■■ 

l^lil»wiae;  burnt  ai.partrof  it^nsgUfoBtahiedi  from  0^4  of  sugftp,  '■ 
dried  in  a- vacuum,  in  «  hQl>sand»inth'i  0*2846  of  Jvater,  'a^da'<e2S& 
of  carbonic  acid^  which  makes  in  100  parts  :-"'  '    '" 
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Hydrogen 6-891 

Carbon 427p4 

Oxygeb 56-465 

lOCKKX) 

Now  it  is  evident  that  this  is  21  O  +  24  C  +  44  H  5  that  is  to 
say,  that  it  contains  1  O  -f  2  H  more  than  pure  sugar^  and  as  much 
less  than  the  sugar  which  I  have  before  analyzed ;  so  that  thi«  last 
sugar  contains  only  half  the  water  of  combination  of  the  other. 
As  this  was  the  last  of  all  the  experiments  described  in  this 
memoir;  and  as  it  was  made  just  at  the  time  when  other  circum* 
stances  obliged  me  to  desist,  1  have  not  had  an  opportunity  of  re* 
peating  it.  It  would  have  been  interesting  to  disoover  by  what 
accident  one  half  of  the  water  of  combination  ha^  been  lemoved. 

Thenard  and  Gay-Lussac  found  sugar  composed  of 

Hydrogen 6*90 

Carbon 42-47 

Oxygen , ;  ...50-68 

IOQ-00        . 
This  coincides  with  my  last  analysis.  i.  •;  • 

1 1  •  Sugar  of  milk. — ^The  sugar  of  milk  employed  in  the  follovt'^ 
ing  expenments  was  purified  by  repeated  cry^llizatidiM.  It  ^was 
then  reduced  to  powder,  and  dried  at  212^  in  a  vocoum.  Gay- 
Lussac  and  Thenard  found  sugar  of  milk  composed  of     . 

Hydrogen • 7'341 

Carbon 38*825 

Oxygen •  i;  53'834 

lOCWKK) 

I  burnt  0*4  of  sugar  of  milk,  which  produced  0*244  water^  and 
0*5805  carbonic  acid.    From  these  data  sugar  of  milk  ia  coinpose^ 

of  *  . 

Hydrogen 7;167 

Carbon 39*474, 

Oxygen.. 53*356 

100-000 

These  numbers  correspond  almost  exactly  with  the  supposition 
that  sugar  of  milk  is  com{X)sed  of  one  volume  of  oxygen,  one 
yohime  of  carbon,  and  two  volumes  of  hydrogen*  According  to 
that  suppos^ion  it  is  composed  per  centt  of 

Hydrogen..,:........' 7-OlSl' 

Carbon ':'. .  l'. •3I)*8l9 

Oxygen .,.\,.  ^  , ,  53163 

\W-000 
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We  can  liardly  doubt,  thereforei  that  crystallized,  sugar  of  milk 
is  composed  «of  O  +  C  +  2  H.  But  it  would  t)e^  a  mistake  to 
suppose  tb^A  pu)^  sugar  of  milk  has  such  a  composition,  it  con- 
tains combing  water  as  well  as  common  sugar.  If  it  be  fused  at  a 
temperature  not  sufficiently  high  to  decompose  it,  a  great  d^l  of 
water  is  disengaged,  which  is  not  formed  by  any  alteration  in  the 
sogtry  as  it  reMiinis  c6l6urless  and  gives  a  colourless  solution.  To- 
succeed  in  this  Experiment  it  must  be  made  on  a  very  small  scale. 
Common  sugar  does  not  give  out  any  water  till  it  begins  to  become 
brown. 

To  determii^e  the  quantity  of  water  in  sugar  of  milk,  I  made  au 
experiment  similar  to  that  made  with  common  sugar,  t  took  three 
parts  of  sugar  of  milk  and 'mixed  them  with  20  parts  of  oxide  of 
lead,  atid  digested  the  mixture  with  a  little  water,  till  the  whole 
sugar  ins  absorbed  by  the  oxide  of  lead,  and  the  mass  was  reduced 
to  the  consistence  of  a  thick  paste.  This  wass,  dried  in  a  vacuum 
at  tbe  ordinary  temperature  of  the  atmosphere,  lost  0*34  of  its 
weight.  When  heated  to  212^  in  a  vacuum,  it  sustained  an  addi- 
tional loss  of  0*04,  making  in  all  0*38,  equivalent. to  12-333  per 
cent.  These  12-^  contain  10*8  of  oxygen,  which  is  the  fifth  part 
of  s^U  the  okygen  contained  in  the  crystallized  sugar  of  milk.  The 
small  deviation  is  too  inconsiderable  to  be  owing  to  anv  thing  else 
thiip  an/^ror  i^  th&  experimeiit.  Hence  it  follows,  that  sugar  of 
l^ilkrfs  combined  -with  a  quantity  of  water,  which  contains  one 
fourth  a£^n^ch  os^ygen  as  itse\L  Experiment  in  that  case  ought  to 
have  given  12*04  of  water,,  instead  of  12*333. 

To  deterqdine  the  capacity  of  saturation  of  sugar  of  milk  I  di- 
gested a  niixtnre  of  it  and  oxide  of  lead  in  water,  in  a  corked 
phial;  the.pxi^.had  been  obtained  by  burning  oxalate  of  lead  in 
an  open  vessel^,  because  the  oxide  thus  prepared  is  in  the  state  of  a 
very  fine  pb^der..  On  attempting  to  assist  the  solution  of  the  oxide 
by  heat,  I  found. that  the  tempQc^ture  must  not  be  raised  higher 
than  140%  becauise  at  a ,  higher  tethperature  the  sui^ar  of  milk  is 
decomposcid  %  the  action  of  theoxide  of  lead  ;  the  liquid  becomes 
brown,  and  assumes  an  empyreumatic  odour,  though  it  has  not 
been  raised  to  the  boiling  temperature.  Bouillon  Lagrange,  and 
Vogel,  have  already  observed  this  property  of  sugar  of  milk  to  be 
decomposed  by  the  more  powerful  bas^s. 

A  strong  solution  of  sugar  of  milk,  digested  during  eight  hours 
with  oxide  of  lead,  gave  a  colourless  milky  solution,  of  a  taste  a 
lictl?- aw6^9 -i^lkaline,  and  astringent.  This 'solution  contained  a 
small  quantity  of  si  white,  light,  and  mucous  matter,  which  was 
easily  aeparated  from  the  oxide  of  lead  nndistolved,  by  agitating  the 
vessel.  I  poured  the  solution,  holding  the  mucous  matter  sus- 
pended upon  ^  filter;  and  as  the  liquid  passed  veiy .slowly,  I  placed 
it  under  a  glass  jar,  into  which  I  had  introduced  a  quantity  of  m>)ist 
hydrate  of  iiine,  in  order  to  absorb  tbe  carbonic  acid  gas  of  the  air, 
ipd  prevent  the  liquid  from  being  affected  by  it 
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The  mucoiM  matter  remaining  on  the  filter  had  some  tttemUattce 
to  oxide  of  tin.  When  dried  in  a  vacuuQi  it  wto  sends^tmnsparetit, 
and  greyish  coloured.  Whien  heated  to  2112^  in  a  Tftcilutti^  it  gAtt 
oat  water,  and  became  yeliow.  This  yellow  matter  when  CkpcMd 
to  the  direct  rays  of  the  sun,  is  decomposed  in  a  few  minutes.  It 
becomes  at  fijrat  grees^  and  then  gtey.  Decomposed  bjr  combos- 
tion  it  gave  63*529  per  cent,  of  oxide  erf  lead.  Hance  it  Was 
composed  of 

Sugar  of  milk ...86-471    ......  lOOKX)    ' 

Oxide  of  lead. ......  63*529   174-15 

100-000 

These  174*15  of  oxide  of  lead  cohtain  12-4^  of  6xygen;  but 
we  have  seen  that  sugar  of  milk  contains  12^  water,  or  100  stgkt 
of  milk  are  combined  with  14  Water,  in  which  thei^  kre  12-245  of 
oxygen.  It  is  therefore  deaf  that  in  the  sac6Dtectate  tS  IttA  afna* 
lyzed,  the  sugar  d  milk  ought  to  contain  fbot  time^  tA  ttucfa 
oxygen  as  the  Oxide  of  lead. 

A  part  o^  the  fittefed  liquid  mixed  with  cfttii^tic  ainmoiiia,  ikp6^ 
sited  an  abundant  precipitate^  possessing  all  the  dhur&etei^  of  thfe 
above-described  saccoldte,  except  the  mucous  aspect  and  die  pel- 
lucidity  after  desiccation.  It  became  edually  yellow  Wbeh  thfe 
water  of  combination  vms  driven  off.  Atialyaeed  by  cottibttstkni 
It  gave  64- 14  per  cent,  of  okide  of  lead.  Tireated  by  neUtifftt  aM^ 
of  lead  it  gave  a  little  Carbonate  of  lead,  ib  the  presence  rf  #Bl6b 
it  probably  owes  its  difiercuce  frbm  the  saccolite  above  dej^Hbed.  *' 

Another  part  of  the  liquid  etaporated  to  diynesir  g&Vcf  k  gufamy 
atid  transparent  mass,  which  did  not  attmet  teoisftoffc  fhnii  tbe 
atmosphere.  When  (fried  at  212^  b  a  vacuum,  it  swells  hp,  bib- 
comes  frothy,  and  acquites  a  yeHoW  colour.  Amdyzed  by  edm- 
bustion  it  left  18-123  per  cent.  6f  ocdde  o^  lead.  1  cdttriOer  ibis 
substance  as  a  super-saccolate  of  leaif.    It  is  competed  df 

Sugar  of  milk^.....«..  81*8^7   100 

Oudeoflead 18-123   2g'l 

Thus  it  appears  that  in  the  super-saooolata  the  augar  of  milk  k 
combined  with  j-  of  the  qaantity  of  base  as  in  the  neutrd  aacidlate. 

For  r—-  =  21*77«    The  error  in  the  result  is  owm^  to  tbe  im« 

possibility  of  drying  the  gummy  combination  without  ezpoBiqg  it  to 
a  temperature  at  which  it  b^iot  to  undergo  decopipositiOD  to  wbidb 
its  yellow  colour  is  owing. 

Oxide  of  lead  digested  with  sugar  of  milk  appean  at  fiiat  not  iv 
the  least  altered.  It  is,  however,  conrerted  into  a  subsacedlalte  of 
lead.  When  well  washed,  and  dried  in  a  vacuum  in  the  Iod- 
perature  of  212°,  it  forms  a  yellow  powder*  When  analysed  bf 
combusiion  it  leaves  87*2  per  cent  of  oxide  of  lead.  Hence  it  if 
composed  of 
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l§ugarof  milk 12*8  ......  100 

Oxideof  lead  ;......«...  87*2 6St 

100-0 

But  174*15  X  4  ^  e§6*6;  hence  it  follow*,  that  in  the  sob- 
Mccolate  the  fiugar  of  mrlk  is  combined  with  fomr  timts  as  much 
base  as  in  the  neutral  saccolate. 

As  it  is  easier  to  obtain  this  last  combination  with  excess  of  oxide 
in  a  state  of  purity  than  the  others,  I  consider  the  result  of  its 
analysk  as  nearer  the  truth  than  that  of  the  others.  It  is  clear  (hat 
the  sugar  of  nulk  and  oxide  of  lead  in  it  ought  to  contain  equal 
Quantities  of  09^gen«  6&I  of  oxide  of  lead  contain  48*65;  and  we 
albtdl  see  immediately,  ftpom  other  data,  that  the  sugar  of  railk 
cueht  to  contain  exactly  the  same  quanti^. 

I  exposed  five  parts  of  pulverized  sugar  of  mHk  to  the  acdon  <tf 
ammoniacal  gas ;  their  action  on  each  other  was  very  slow,  espe* 
dally  at  the  commencement.  The  absoiption  ccmtinued  for  15 
days.  The  sugar  of  milk  had  then  diminished  a  little  in  bulk,  and 
had  assumed  a  yellowish  colour,  owing  to  some  sli^t  alteration  in 
its  composition.  It  now  weighed  5*62,  and  exhaled  a  strong  smell 
of  ammonia.  I  left  it  «nder  a  glass  jar,  not  shut,  and  weighed  it 
at  the  end  of  eveijf  half  houi •  It  diminished  in  weirht  with  a 
It  deal  of  rapidity,  so  that  after  two  hours  it  weighed  only  5*33, 
kfter  tUs  I  foimd  tliat  it  scarcely  lost  any  more  weight;  for  in  18 
liottis  the  loss  did  not  exceed  0*05*  Fsom  this  we  see  that  sugar 
,of  milk  forms  at  least  two  saccolates  of  ammopia,  in  which  the 
proportions  of  ammonia  are  as  1,'x  2.  Now  we  have  seen  that  100 
iMurtS'Of  cryataUized  sugar  of  fniUb  contain  12^  per  cent,  of  com* 
hined  water,  apid.dwt  theji^ioe^ifiiantity  of  sugar  of  wlk  absorfaa 
12^  of:  ammonia.  Th^  oxy^^  qf  tliis  last  is  6^7>  and  that  of  the 
first  10*9,  ov  very  rnearly-  twn^,  as  ntuch ;  so  tfaa^t  we  have  here 
found  the  same  ratio  betweqn.  tbe  ammonia  and  the  wa^r  of  com-i^ 
Itnation  as.  in  conmion  sugar.  And  though  the  sugar  of  milk  ab- 
toribed  a  little  more  ammonia  than  it  ought  to  have  done  according 
to  cakuiatiion,  this  seems  to  have  been  owing  to  a  commencement 
of  deoompositkm  in  ki  In  fact,  when  saccolate  of  ammonia  was 
dissolved  in  water,  and  muriatic  acid  mix^  with  the  solutioii^  there 
was  a  disengagement  of  some  carbonic  acid,  which  sufficiently  ex*' 
phdnt  the  excess  of  aminMiniai  absorbed.  I  ought,  besides,-  to  mek» 
-die^geneval  observation,  that  the  tendency  of  sugar  of-n^k^to  bet 
decomposed  by  the  bases,  which  appears  to  exceed  that  of  tanoini 
wad  g^ic  acid,  preventa  any  of  mj^eKperiments  on  its:  oapaeity  of 
■atmation  from  being  decisive ;  but  as  they  correspond  suiBoi^ttf 
with  the  probable  composition  of  sugar  of  milk,  I  consider  them  as 
probably  very  near  the  truth. 

Supposing  crystallized  sugar  of  milk  to  be  O  +  C  -h^2  H,  and 
that  It  contains  a  quantity  of  water  the  oxygen  iu  v}K\cVi  S&  ^  ^\ 
the  whole  Jtend  in  the  substance,  there  oug\\i  Xo  lemtixu  Vox  yxi^ 

I 


270  On  the  Definite  Proporiiom  in  which  l/ie      [ApeiL, 

sugar  of  milk  40  +  5  C  +  10  H,  or,  acccnndtn^  to  the  compo- 
sition of  saccolatc  of  ammonia,  B  O  +  10  C  4  16 'Hj|' Which  coo* 
stitute  per  cent.  ...•*•■'     : . 

Hydrogen •  .^    :6'385 

Carbon • ,.  45'3$7 

Oxygen 4S'34S,  _ 

100.-000 

Sugar  of  milk  then  contains  more  carbon  and  less  oiygen  than 
common  sugar.  This  explains  why,  when  we  burn  the  compound 
of  these  two  bodies  with  oxide  of  lead,  the  first  reduces  much  more 
lead  than  the  other.  We  understand  also  why  sugar  of  miiU^  is 
more  easily  carbonized  than  common  sugar. 

12.  Gum  Arabic. — 1  mixed  caustic  ammonia  with  a  filtered  and- 
boiling  solution  of  guni  arable.  I  then  mixed  it  with  a-  soliidon 
of  subnitrate  of  lead,  likewise  boiling  hot.  I  took  care  not  to  add 
enough  to  precipitate  the  whole  of  the  girai.  I  decanted  oGT  the 
liquid  from  the  precipitate,  which  I  washed  repeatedljr  with  boSiilg' 
water.  I  then  subjected  it  to  pressure,  and  dned-  it  m  a'vaeuum, 
finally  exposing  it  to  the  heat  of  212^.  •'  i   - 

When  analyzed  by  combustion  j  the  gummate  of  lead  left  fclr' 
residue  38*25  per  cent,  of  oxide  of  lead.    It  was  Cherefiore  toot* 
posed  of  ■    '■  '   '  • 

Gum  6I75   ..i...  100*000 

Oxideof  lead 38-25    ...*..     62*105    -       -     ^ 

100-00 

The  oxygen  of  these  62-105  of  oxide  of  lead  li  4*44.    To  ob- 
tain a  subgummate  of  lead  I  digested  a  solution  of'  gum  with^bside ' 
of  lead.    A  subgummate  was  formed,  Tery  heavy  and  coHeMnft; 
but  which  could  not  be  entirely  separated  fiom  the  gammjr-Ii^idf - 
Of  course  1  was  unable  to  analyze  it.  •--  -*  ■  - 

0-648  of  gummate  of  lead,  e^uivaletit  to  0-4  of-  gum,'  prbdticcct  ' 
by  combustion  0*2297  of  water,  and  0*617  of  carbonic  fi|ctd,  eqiii-  - 
Talent  to  6  75  per  cent,  of  hydrogen,  and  41*956  of  carbbh.  -  ^''  -  ' 

0*4  of  gum  arable,  in  the  state  Of  a 'fine  powder  iand^  dried  in  a*  - 
vacuum  at  the  temperature  of  212^,  produced  bjp  combustion '€hllSi7 
water  and  0-6196  of  carbonic  acid, -equivalent  to  G«788  per-fceBt" 
of  hydrogen  and  41*906  of  carbon.  -Hence  itapppears,-  thatdmd  ' 
glim  arabic  contains  no  water;  for  it  is  probable  ianH-  gdminafc'  of' 
lead  cannot  retain  water  with  greater  force  thaii  tbcdther  eombiiiaw 
tioM  having  oxide  of  le&d  for  their  base.  Gum  ahibic  i»  iffa'cQ 
composed  af 'follows :  «  ■; 

.  CSrbon ,....:.....,'./.,  41-905^   '■  '"  :  V. 

Ojcygea  .j.  •  «•«»•••.  • .  •'• . .'... . , , . ; .  Sl-ljQo '.  *  * ',' ' 
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But  we  see  that  gum  ambic  ought  to  contain  12  times  as  much 
water  as  the  base  l^  which  it  is  saturated:  for  4*44  x  12  =  53*28. 
This  small  diiBTerence  ought  to  be  ascribed  to  a  small  error  in  the 
analysis,  or  in  the  preparation  of  gummate  of  lead ;  which  error  is 
in  the  present  case  increased  12  fold  in  the  calculation.  But  if 
gum  arable  contain  12  atoms  of  oxygen  it  must  contain  13  of  car« 
bon  and  24  of  hydrogen,  which  maJke  in  100  parts 

Hydrogen 6792 

Carbon  ..^...•. 41752 

Oxygen 51-456 

100-000 

•   This  agrees  very  well  with  the  result  of  direct  experiments.  Gum 
arabicthen  is  12  O  -h  13  C  +  24  H. 

The  analysis  of  Gay*Iiussac  and  Thenard  gave  6*93  hydrogen, 
42*23  carbon,  and  50*84  oxygen. 

I  ought  to  observe,  that  in  my  experiments,  gum,  whether  pure 
oc  combined. with  oxide  of  lead*  produced  traces  of  nitric  acid ;  so  . 
thai^;What  in  the  analysis  I  considerjed  ^  pure  hydrogen,  contains  in 
fact  a  trace  of  the  radicle  of  nitric  acid ;  which,  as  is  known,-  has  . 
the  same  capacity  foros^geo  that  hydrogen  has. 

lam,  however,  far  mom  juretending  that  gum  arable  contaijns. 
nitricum  among  its  elements.  It  is  more  probable,  that  the  forma* 
ticm  of  the  nitric  acid  is  owing  to  the.  p;Qsence  of  a  small  quantity 
of  vegetable  aUmpoen  in  the  gum.  Probably  the  excess  of  -f  of  a 
per  cent,  of  carbon  obtained  in  tlie  analysis,  is  owing  to  the  same 
cause. 

Gum  arable^  when  incinerated,  leaves  a  small  quantity  of  ashes, 
the  weight  of  which  is  very  variable ;  and,  of  course,  it  cannot  be 
considered  a&  an  essential  constituent  of  the  gum.    So  much  the 
less,  as  both  Vauquelin  and  Cruikshanks  found  that  gum  contained  1 
vegetable  salts  with  a  base  of  lime.    To  see  whether  gum  contained 
any  secondary  element,  I  endeavoured  to  separate  it  from  gi^mmate 
of  lead.    I  found  that  this  could  not  be  accomplished  either,  ^y,^ 
means  of  sulphuric  acid,  or  sulphureted  hydrogen ;  for.  the  disea-*.  ,- 
gaged  gum- caoses  the  insoluble  precipitates  to  pasa.  througli  jthe 
filter^  and  it  prevents  them  from  being  ever  deposited*    I  therefore. ; 
disserved  gummate  of  lead  in  acietio  acid,  and  ir^o  the  -89^1100.  ic^* 
poured  alcohol,,  which  precipitated  the  gum.    1>  nta^bed.  thie-gu^*^ 
very  well  in  alcdbol.    This  gum,  being  dried  and.burpt  jn  4  ^'a^j-^ 
capsule,   left  oxide  of  lead,  retained  probably  41  the  fStatf^:^^^-^ 
super-gummate  of  lead.    The  ashes  were  easily  soluble-.  ia;i^j({<^-- 
acid.    The  liquid  being  evaporated  to  dryness,  and  bcqri|^.  left  aydr-:; 
phate  of  lime,  with  traces  of  sulphate  of  potash,  weighjngjtogetBer 
j-  of  a  per  cent,  of  the  gum.    But  sulphuric  acid  cpnstitWdg  more 
than  one  half  of  these  ashes,  it  appears  that  the  sm^j|l  ^U&ntity  of 
the  rsdicles  of  the  bases  cannot  be  considered  as  of  any  vahie  ia  the. 
conpositronof' gum  axabic.  ^ 


2^2  On  the  Definite  Proportions  in  which  the       [ApftiL^ 

Thenard  and  Gay-Lussac  obtained  2*4  per  ooit.  of  the  gum  in 
ashes,  of  which  they  kept  an  account  in  tne  eiposition  of  the  result 
of  their  analysis  of  gum  anibic.  These  ashes  consisted  chiefly  of 
carbonate  of  lime,  the  carbonic  acid  of  which  constituted  nearly 
one  per  cent  of  the  gum.  No  attention  was  paid  to  this ;  so  that 
what  they  considered  as  100  gum,  was  in  reality  101.  Such  ah 
error  is  too  considerable  to  be  neglected. 

Gum  in  its  ordinary  state  contains  water ;  but  this  water  is  a 
hygroscopic  substance,  whose  quantity  varies  according  to  the  8tat« 
of  the  hygrometer.  I  have  found  that  gum  in  powder,  dried  in  a 
vacuum  at  the  temperature  of  212,  lost  about  17  per  cent,  of 
water.  From  this  we  may  conclude,  that  gum  ought  to  contain  a 
quantity  of  water,  the  oxygen  in  which  is  ^  that  in  the  gum.  I 
have  not  found  that  gum  when  dried  slowly  forms  other  combina- 
tions with  water. 

13.  Potatoe  Starch. — I  took  some  potatoe  starch,  mixed  it  with 
a  little  water,  and  poured  it  by  small  portions  at  a  time  into  boilisg 
water,  till  I  had  obtained  a  solution  of  the  requisite  degree  of  con- 
sistency. I  passed  it  through  a  linen  cloth,  and  then  mixed  it  with 
a  boiling  solution  of  subnitrateof  lead,  which  i  added  in  excess, 
and  with  which  I  digested  the  precipitate  for  a  long  time,  that  no 
part  of  the  starch  might  remain  uncombined.  I  then  washed  the 
precipitate  by  boiling  it  repeatedly  in  water,  till  that  liqwd  ceased 
to  take  up  any  more  subnitrate  of  lead.  I  then  subjected  it  to 
pressure,  and  dried  it  in  a  vacuum  in  the  temperature  of  212^. 
This  amylate,  when  analyzed  by  combustion,  left  28  per  cent,  of 
oxide  of  kad.    Hence  it  is  composed  of 

Starch 72   IQO 

Oxide  of  lead 28   •..-.••     88-89 

100 

These  38*89  parts  of  oxide  of  lead  contain  2*78  of  oxygen. 

I  endeavoured,  likewise,  to  form  an  amylate  containing  more 
base.  I  found  that  such  a  compound  exists,  though  I  was  not  pos- 
sessed of  any  method  of  separating  it  in  a  state  of  purity.  We 
form  it  by  mixing  ammonia  with  a  boiling  solution  of  starch,  and 
precipitating  the  mixture  by  a  boiling  solution  of  subnitrate  of  lead. 
But  we  cannot  (unless  by  pure  accident)  find  the  point  at  which 
no  neutral  amylate  Is  formed,  or  no  subnitrate  of  the  last  degree. 
A  subamylatc,  which  I  endeavoured  to  obtain  as  near  the  point  of 
supersaturation  as  possible,  without  being  mixed  with  inaoluble 
subnitrate,  gave  by  combustion  'half  its  weight  of  oxide  of  lead; 
so  that  it  seems  to  contain  the  starch  combined  with  t))ree  times  ai 
much  base  as  in  the  neutral  amylate, 

0*4  of  starch,  dried  in  a  vacuum,  gave  by  combustion.  0i2405 
wttter,  and  0-(>3f)5  carbonic  acid,  equivalent  to  7^^  per  cent,  of 
/^rc!gren,  and  43*481  of  carbon. 
d'555  of  amylate  of  lead,  equw^Xtnl  to  0*4  o{  starch,  produced 
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by  combustion  0*239  water,  and  0*643  carbonic  acid,  which  ^ives 
us  per  cent.  7*023  hydrogen,  and  43*724  carbon,  i  It  apix^ars  then 
*  that  starch  dried  in  a  vacuum  does  not  retain  any  water.    Potatoe 
starch  then  is  composed  of 

Hydrogen 7*064 

Carbon   43*481 

Oxygen 49*455 

100000 

But  we  find  that  in  amylate  of  lead  the  starch  contains  18  times 
;  as  much  oxygen  as  the  base,  and  in  the  subamylate  six  thnes  as 
-much.    For  2*78  x  18  =  50*04,  which  differs  very  little  from 

49-4^5.  Starch  then  contains  either  six  or  18  atoms  of  oxygen. 
,  It  is  therefore  composed  of  6  O  +  7  C  ,+  13  H,  or  of  18  O  + 

31.C  +   39  H.     According  to  this   statement,   its  composition 

iflbould  be 

Hydrogen \     7*090 

:  Carbon 43*327 

•   Oxygen 49*583 

^This  agrees  well  with  the  analytical  result. 

Then^rd  and  Gay-Lussac  found  wheat  starch  composed  of  6*77 
hydrogen^  43*55  carbon,  and  49*68  oxygen.  J  20  parts  of  starch, 
when  incinerated  in  a  platinum  crucible,  furnish  0*046  of  ashes, 
consisting  entirely  of  the  earthy  phosphates.  Of  course  they  ap- 
pear to  have  been  only  mechanically  mixed  with  the  starch ;  but  if 
they  be  chemically  combined,  ic  is  difficult  to  determine  the  rela- 
tion of  their  elementary  atoms  to  those  of  the  primary  elements. 

Before  finishing  this  first  set  of  experiments  on  the  chemical 
proportions  in  organic  nature,  I  shall  make  some  observations  rela- 
tive to  the  substances  which  have  come  under  our  review. 

As  to  the  number  of  elementary  atoms  of  which  an  organic  atom 
is  coniix>sed,  it  does  not  seem  necessary  tliat  thi;  most  simple  ratio 
between  the  elements  should  express  that  number.  Thus  it  does 
not  seem  necessary  that  an  atom  of  starch  ought  to  contain  6  O  + 
7  C  +  13  H,  or  26  elementary  atoms ;  it  is  just  as  possible  that  it 
contains  three  times  that  number,  and  that  it  is  upon  such  a  com- 
position that  the  proportion  between  the  starch  and  oxide  of  lead 
in  the  neutral  amylate  depends.  In  the  same  way,  we  may  say, 
''that  gallic  acid  is  composed  of  3  O  +  6  C  +  6  H,'and  not  of  O  4- 
2  C  +  2  H.  The  great  number  of  elementary  atoms  combined  in 
a  compound  atom  does  not  constitute  any  objection  to  this  conclu- 
sion ;  for  if  the  atom  of  starch  contains  in  fact  7^  elementary 
atoms,  we  may,  on  the  other  side,  point  out  in  organic  nature 
compound  atoms  of  the  second  and  third  order,  which  contain  a 
still  greater  number  of  elements.  Thus  the  atom  of  crystallized 
aluni  contains  one  atom  of  potassium,  two  of  aluminium,  eight  of 
Milpbur,  80  of  oxygen,  and  96  of  hydrogen,  cox^\A\\\N\v\^'a^x^c^>^^ 
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187  elementary  atoms:  or,  even  supposing  potash  to  contain  only 
one  atom  of  oxygen,  the  atom  of  crystallized  alum  will  still  con- 
tain  94  elementary  atoms. 

The  organic  atoms  must  be  much  larger  than  those  of  the  first 
order  in  organic  nature:  hence  the  reason  why  their  capacity  of 
saturation  is  in  general  so  small. 

It  is  well  known  that  sugar  of  milk  and  gum  arahic  form  mucous 
acid  when  treated  with  nitric  acid,  while  sugar  and  starch  do  not 
furnish  any  of  this  acid.  In  the  two  first  ihe  hydrogen  has  to  the 
oxygen  the  same  ratio  as  in  water.  The  two  last  contain  hydrogen 
in  excess. 

Sugar  of  milk  is  composed  of 8  0  +  10  C  +  16  H 

Mucous  acid  contains 8  O  +    6  C  +  10  H 

If  from  the  first  you  take  4  C  +  6  H,  you  obtain  the  second. 
In  the  same  manner,  by  taking  from  two  atoms  of  gum  arabic  4  C 
+  9  H,  you  will  leave  three  atoms  of  mucous  acid.  As  to  sugar 
and  statch,  if  you  represent  the  first  as  containing  20  atoms  of 
oxygen,  and  the  last  as  containing  18  atoms,  we  shall  find  it  im- 
possible to  form  mucous  acid  without  taking  away  some  atoms  of 
oxygen. 

We  may  then  form  the  idea  that  the  organic  atoms  have  a  cer-* 
tain  mechanical  structure,  which  enables  us  to  deprive  some  of 
them  of  certain  elementary  atoms  without  altering  the;  whole  very 
much.  In  this  way  we  remove  certain  atoms  of  sugar  of  milk,  and 
there  remains  mucous  acid.  If  we  continue  to  remove  other  atoms, 
this  acid  is  likewise  destroyed,  and  the  whole  reduced  to  the  com- 
mon products  of  the  decomposition  of  the  ternary  oxides,  namely, 
oxalic  and  malic  acids.  Tlie  construction  of  the  atom  of  common 
sugar  is  such  that,  as  soon  as  you  take  away  the  first  elementary 
atom,  it  separates  (so  to  speak)  into  oxalic  and  malic  acids.  It  is 
only  by  such  a  structure  that  we  can  explain  the  different  products 
from  the  action  of  nitric  acid  on  the  ternary  oxides,  oomposed  of 
the  same  elements,  and  in  proportions  (stated  in  per  cents.)  but 
little  different  from  each  other. 

I  am  persuaded  that  an  attempt  to  study  the  probabilities  of  the 
construction  of  organic  atoms,  nearly  in  the  same  way  as  Dr.  Wol- 
laston  endeavoured  to  represent  the  composition' of  boracite^  by 
means  of  differently  coloured  balls — I  am  persuaded,  I  say,  that 
such  a  3tudy  w^ould  be  of  the  greatest  importance,  and  might  be 
even  capable  of  correcting  analysis ;  as  analjrsis  might  probably  in- 
dicate a  number  of  elementary  atoms,  incapable  of  forming  any 
regular  figure  whatever. 

If  we  were  acquainted  with  the  composition  of  alcohol,  anrf  of 

several  varieties  of  sugar,  the  theory  of  fermentation  would  follow 

as  a  consequence  from  this  knowledge.     It  is  natural  to  suppose 

that  fermentation  is  a  very  simple  operation,  and  that  it  connects 

merely  in  the  formation  of  carbonic  acid  gas,  from  the  carbon  of 

the  sugar  uniting  partly  with  the  ox'jgeu  ot  vV^  vi^t^  and  (partly 
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witli  that  of  the  water,  the  hydrogen  of  which  combines  with  tho. 
rest  of  the  sugar,  and  forms  alcohol. 

In  my  memoir  On  the  Qause  of  Chemical  Proportions,  I  men- 
tioned organic  substances  as  of  a  composition  difficult  to.  be  ex- 
plained by  the  views  of  the  corpuscular  theory.  We  see  th^t  in 
proportion  as  we  study  organic  nature  these  difficulties  disappear ; 
and  in  the  present  state  of  our  knowledge  the  corpuscular  theory  is 
the  only  one  which  puts  it  in  our  power  to  explain  the  composition 
of  organic  atoms  in  a  satisfactory  manner.  I  shall  probably  discuss 
the  subject  more  at  large  hereafter ;  when  furnished  with  a  greater 
Dumber  of  experiments  I  shall  be  able  to  speak  about  it  with 
more  confidence^  ; 


Article  IV. 


jin  Essay  on  the  Shapes,  Dimensions,  and  Positions  of  the  Spaces, 
in  the  Earth  which  are  called  Rents,  and  the  Arrangement  of  the 
Matter  in  them.    By  Mi*.  John  B.  Longmire. 

{Continued  from  p.  dS.) 

The  Arrangement  of  the  Matter  in  Bended-Talvlar  Rents, 

•  Thb  most  of  bended-tabular  rents  contain   matter  which  is 
similar  to  that  of  the  formation  in  which  they  exist ;  but  some  of 
them  contain  matter  very  different  to  it.     Hence  in  treating  of  the 
jnatter  in  these  rents,  a  very  natural  arrangement  is  to  divide  them 
into  such  as  contain  matter  which  proceeded  from  that  contiguous 
to  them,  and  such  as  have  been  filled  with  matter  that  entered 
them  at  the  earth's  sur&oe.     Again,  as  the  maitter  in  all  bendedr 
tabular  rents  which  contain  matter  similar  to  that  of  the  formation 
in  which  they  exist  is  arranged  in  the  shape  of  tabular  m^asses 
j^companied  with  crystals  *,  and  sometimes  with  variously  sliaped 
masses  confusedly  mixed  together;  and  as  all  the  rents  which  con- 
tain tabular  masses  contain  earthy  tabular  masses,  but  only  some  of 
ibem  'metallic  tabular  masses,  I  divide  them  into  those  which  coo- 
■  tain   earthy,  and  into  those  which  contain  earthy  and  metallic 
-i^ular  masses. 

FIRST    DIVISION. 

■•  < 

The  Arrangement  of  that  Matter  in  BendedrTabular  Rents  which 
has  proceeded  from  the  Matter  on  the  Sides  of  these  Rents. 

1.    Of  the    Matter  in   Rents  containing  only  Earthj/'Talmlar 

Masses. 

In  bended-tabular  rents  filled  with  earthy  matter  only,  but  which 
has  proceeded  from  the  matter  of  the  forni.ation  in  which  these 
'rents  exist,  two  sorts  of  earthy-tabular  m^sse»  w^  te>ixvftk*  '\\Na. 

s2 
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masses  of  one  sort  vary  in  denomination  as  do  the  strata ;  but  tKose 
of  the  other  are  generally  of  one  denomination  throughout  a  rent, 
and  their  arrangement  is  very  different  from  that  of  the  first  sort. 
These  masses  I  divide,  for  reasons  which  will  afterwards  appear^  into 
the  first-formed  and  second-formed  tabular  masses. 

Of  ilie  First-Formed  Tabular  Masses. 

The  first-formed  tabular  masses  are  known  by  the  names  of  vein-, 
stones,  ribs,  walls,  &c.  In  the  parts  of  these  rents  where  tb^ 
first-formed  tabular  masses  exist  very  regularly  arranged,  the  M- 
lowing  or4er  is  observed.  If  A  A  I,  fig.  I,  Plate  XXXUf.,  be  a 
stratum  of  coal,  in  the  rent  H I  a  tabular  mass  of  coal  G  is  so  situated 
that  its  under  side  m  d  lies  between  two  lines  d^  m^  one  parallel  to 
and  opposite  the  line  which  joins  the  sur&ces  of  separation  h^e  to 
the  under  side  efy  and  the  other  parallel  to  and  opposite  the  line  If 
and  its  upper  side  a  f  is  similarly  disposed  towards  the  lines  by  A,,  as 
is  its  under  side  towards  the  lines  e,  Z.  If  the  stratum  B  B  1  be 
slate-clay,  it  has  a  tabular  mass  of  slate-cla^  n  in  the  rent,  similarly 
situated  with  respect  to  it,  as  the  mass  G  is  to  the  stratum  A  A  1 ; 
the  stratum  C,  and  every  other  stratum  in  the  rent  above  the  atnitam 
A,  has  a  tabular  mass  arranged  in  the  same  manner  as  the  inasMi 
G  O ;  and  the  strata  D,  J!^  F,  and  all  the  strata  below  thicpif 
have  tabular  masses  h^  q,  r,  &c.  which  are  similarly  disposed,  ^nt 
all  the  masses  differ  as  much  from  one  another  in  external  charae*- 
tcrs,  as  xht  strata  firom  which  they  proceed  differ  from  one  flcotber. 

The  arrangement  of  the  first-formed  tabular  masses  is  seldom  so 
regular  as  it  is  here  represented :  for  sometimes  there  are  amny 
small  tabular  masses  between  the  surfiices  of  separation  of  the  ttnttL 
as  fe,  fig.  2,  represents.  These  masses  are  sometimes  at  great; 
dbtances  from  one  another,  in  the  horizontal  direction  of  the  rent, '  ■ 
and  very  small ;  but  as  we  proceed  horizontally  towards  tbe  centre  '. 
of  the  masses,  as  in  the  direction  a  by  they  increase  in  dimensions^ 
and  at  the  centre,  a^  at  b,  there  is  one  large  mass,  which  perhaps 
fills  the  whote  height,  and  a  considerable  distance  horizontally. 
Beyond  this  mass  they  decrease  in  dimensions,  and  as  the  distance 
from  it  increases,  the  distance  firom  one  another  increases  also  y  till 
at  last  they  become  what  miners  aptly  call  *^  grimingg.''  Beyond 
this  place,  as  beyond  c,  we  find  no  more  of  these  nuisses  for  a  con- 
siderable distance  cd ;  they  then  begin  again,  increase  and  decrease 
in  magnitude  as  before. 

The  arran^ment  of  the  first-formed  masses,  as  just  described,  is 
very  perfect  m  all  small  rents  of  this  shape ;  but  in  the  lai^ger  it  is 
seldom  perfect. 

The  first-formed  titular  masses,  as  I  said  before,  resemble  tbe 

matter  contiguous  to  tbe  rents  in  which  they  are  situated ;  so  that 

in  the  coal  formation  they,  consist  of  alternations  at  coal,  slate* 

clay,  white  sand-stone,  &c. ;  in  the  red,  and  white  sand-atone,  of 

red  and  white  sand-stone ;  in  lime- stone,  of  lime-stone;  and  in 

jp-iinitc,  gneis,  sienite,  &c.  ol  ihcie  locVa  w^ciCwtVj* 
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When  we  see  these  tabular  masses  lying  in  a  rent  of  the  coal 
formation,  between  the  surfaces  of  separation  of  the  strata  on  tiie 
sides  of  that  rent  whose  matter  is  the  same  as  theirs ;  when  in 
-addition  we  recollect^  as  before  stated,  that  these  masses  in  granitic 
rents  are  granite,  &c.  we  are  irresistibly  led  to  the  conclusion  that 
these  masses  are  a  part  of  the  matter  which  existed  in  the  forma- 
tions before  these  rents' took  place;  because  had  they  proceeded 
either  from  above  or  below,  they  could  not  have  assumed  tbeir^ 
present  "  hiMy  inclined  positions  j  "  nor  is  it  probable  that  they 
would  be  similar  to  the  matter  near  the  rents ;  and  it  is  still  less 
probable  that  where  the  matter  of  a  formation  consists  of  strata  of 
different  denominations,  these  masses  would  lie  close  to  strata 
whose  denominations  are  similar  to  theirs.  These  remarks  are 
sufficiently  conclusive :  but  there  is  one  fact  still  which  gives  them 
greater  weight,  and  that  is,  that  parts  of  the  coal  from  which  these 
masses  are  supposed  to  proceed,  are  wanting  to  such  distances  from 
these  rents,  that  the  area  of  the  parts  wanted  is  about  equal  to  that 
of  the  large  masses  in  the  rents.  Therefore  I  think  the  position, 
that  the  matter  thus  arranged  in  rents  proceeds  from  the  matter 
which  is  contiguous  to  them,  is  fully  proved. 

The  process  by  which  these  masses  have  acquired  their  present 
situations  and  positions  may  have  been  similar  to  that  which  is 
described  as  follows.  After  the  formation  of  the  separated  suriaces 
of  the  stratum  in  which  the  lowest  extremity  of  a  rent  is  situated^ 
the  parts  of  that  stratum  which  were  still  in  a  fluid  state  passed 
naturally  into  the  rent,  or  were  forced  into  it  by  the  incumbent 
weight  as  the  rent  gradually  increased  in  width.  Several  parts  of 
the  strata  close  to  the  rent  would  be  fluid,  therefore  near  the  whole 
of  it  was  filled  opposite  these  parts  ;  in  other  parts  only  small  por- 
tions of  the  strata  were  fluid,  of  course  only  small  parts  enterea  the 
rent ;  and  in  other  parts  the  strata  were  sufficiently  solid  to  resist  the 
weight  of  the  incumbent  matter,  so  that  from  these  parts  no  matter 
was  forced  into  the  rent.  It  is  easy  to  conceive  that  such  a  modifi* 
cation  in  the  arrangement  of  the  masses  as  that  already  described 
Vould  take  place  in  this  manner.  From  the  angular  position  of  the 
masses  in  a  bended-tabular  rent,  and  from  the  other  phenomena 
already  described  respecting  them,  I  deduce  the  formation  of  the 
rent  in  the  stratum  opposite  its  lowest  extremity  so  long  before  its 
commencement  in  the  second  stratum  as  to  allow  the  matter  which 
entered  the  rent  from  the  lowest  stratum  to  be  so  much'  conso- 
lidated^ that  it  would  retain  its  position  as  the  rent  continued  to 
widen,  and  would  support  the  fluid  matter  which  rested  on  it  when 
the  formation  of  the  rent  in  the  second  stratum  from  the  bottom 
c<mimenced ;  and  the  commencement  of  the  rent's  formation  in 
every  stratum,  reckoning  upwards,  4)efore  its  commencement  in 
that  stratum  which  rests  on  it,  such  a  length  of  time  as  I  have 
mentioned  to  take  place  between  the  commencement  of  the  rent's 
formation  in  the  lowest  stratum^  and  of  its  commttic.^x&ft.tiVYCi'^^ 
stratum  which  lies  on  if. 
6 
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The  foregoing  description  of  the  first-formed  tabular  masses,  and 
their  mode  of  arrangement,  is  of  a  general  application :  but  many 
modifying  circumstances  are  to  be  taken  into  the  question  in  giving 
an  account  of  all  the  variations  in  their  arrangement;  but  a  de- 
scription of  them  would  be  too  long  for  this  essay. 

Of  the  Second-Formed  Earthy -Tabular  Masses. 

The  second-formed  tabular  masses  are  known  by  the  names  of 
sticking,  dowk,  flookans,  &c.  These  masses  always  resiemble  the 
softer  parts  of  the  matter  contiguous  to  the  bended-tabular  rents; 
and  consist  chiefly  of  that  part  of  it  which  is  the  easiest  suspended 
mechanically  in  water.  They,  therefore,  generally  contain  a  large 
portion  of  clay.  In  the  coal  formation  they  resemble  slate-clay, 
alum-slate,  &c. ;  but  in  general  they  are  much  softer,  and  some- 
times have  the  consistence  of  common  clay.  I  have  never  met 
with  them  in  lime-stone  but  in  Derbyshire,  and  there  they  have 
proceeded  from  the  slate-day  which  lies  on  the  lime-stone.  In 
granite,  gneis,  and  sienite,  they  consist  of  soft,  greyish,  greenish, 
or  yellowish-white  clayey  matter,  just  as  the  colour  of  the  felspar  of 
these  rocks  may  vary.  In  serpentine  they  sometimes  constitute  the 
substance  called  soap- rock.  In  Cornwall  they  are  called  flookans; 
and  Price  describes  a  flookan,  in  his  Mineralo^a  Cornubiensisf, 
'^  as  a  tenacious  and  glutinous  earth  or  clay,  that  sometimes  runs 
wiihoutside  some  veins,  immediately  between  either  Vail  of  the 
lode  and  the  lode  itself,  and  more  frequently  adhering  to  the  hang^ 
ing  or  superior  wall,  and  sometimes  mixed  in  and  throughout  the 
lode  itself." 

The  second-formed  tabular  masses  are  generally  situated  between 
the  upper  side  of  the  rent  and  the  first-formed  tabular  masses,  and 
sometimes  between  these  masses  and  the  lower  side  of  the  rent. 
They  lie  parallel  and  close  to  the  sides,  and  never  stretch  across  the 
rent,  like  the  fir^t-formed  tabular  masses,  except  when  they  change 
from  one  side  to  another,  which  is  very  seldom.  The  unshaded 
parts  or,  h^  c,  d,  e^  fig.  3,  represent  these  masses.  They  do  not 
continue  the  whole  length  of  a  rent,  but  are  frequently  interrupted 
by  the  first-formed  masses,  and  by  the  closing  of  the  sides  of  a  rent. 
Hence  the  spaces  in  the  rents  which  contain  these  masses  arc  of 
tabular  shapes,  which  are  of  various  figures  and  dimensions.  'J'hesc 
spaces  are  generally  connected  together  by  channels,  which  arc 
sometimes  very  small.  But  although  the  greatest  part  of  the 
matter  is  arranged  in  tabular  masses  which  lie  near  the  sides  of 
these  rents,  yet  the  rest  has  adapted  itself  to  every  inequality  in  the 
surfaces  of  the  first-formed  tabular  masses,  and  to  those  in  the  sides 
of  the  rents  ;  and  has  also  completely  filled  every  cavity  in  the  first- 
formed  masses,  and  in  the  matter  contiguous  to  the  rentsj  to  which 
they  could  gain  access. 
As  the  nnture  and  position  of  the  second-formed  are  so  difTerent 
to  tho^e  of  the  first- formed  tab\i\aT  twas^e^,  v\v«9ft  masses  could  not 
both  acquire  their  situations  at  l\\e  same  \\mt  \  W\.  ^  ^^  Vsnasi 
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hvre  adapted  themselves  to  the  inequalities  of  the  letter,  those  must 
have  been  in  a  fluid  state  when  these  were  solid.  Hence  the  first 
obtained  their  situations  after  the  second  sort  of  masses.  With  the 
help  of  these  observations^  it  is  easy  to  account  for  the  forming 
caiise  of  the  second- formed  tabular  masses.  As  the  bended  tabular 
rent  continued  to  increase  in  height  and  width,  fluid  matter  entered 
it,  and  the  first-formed  tabular  masses  were  produced  in  the  manner 
already  described ;  but  after  a  certain  length  of  time,  no  more 
scatter  was  separated  from  that  contiguous  to  the  rent ;  yet  by  the 
contraction  of  this  matter,  the  rent  continued  to  widen,  and  the 
first-formed  masses  contracted  also,  so  that  hollow  spaces  were 
formed  in  it.  These  spaces  could  not  lie  without  some  interrup- 
tions as  to  their  existence  opposite  the  whole  of  the  superficial  area 
of  a  rent;  because  some  of  the  first- formed  masses  must  lie  against 
the  sides  of  the  rent,  to  retain  their  situations,  and  to  support 
others  which  did  not  rest  against  the  sides.  The  spaces  so  formed 
were  gradually  and  slowly  filled  up  in  the  manner  of  a  clayey  sedi^ 
menty  and  thus  produced  the  second-formed  tabular  masses. 

2.  Of  the  Matter  in  Rents  containing  Earthy  and  Metalltc- 

Tabular  Masses. 

The  arrangement  of  the  eartliy- tabular  masses  in  rents  which 
contain  metallic-tabular  masses  is  the  same  in  every  respect  as  in 
Tents  filled  only  with  earthy-tabular  masses,  with  the  addition  of 
being  associated  with  the  metallic  masses  which  are  found  some- 
times on  the  sides  and  middle  of  the  rent,  and  which  are  subject  to 
the  same  variation  of  thickness,  and  want  of  continuity,  as  the 
earthy-tabular  masses.  There  is  one  circumstance  in  the  arrange- 
ment of  metallic  matter  which  is  peculiar  to  formations  consisting 
<^  alternating  strata  of  different  denominations.  The  metallic 
masses  are  not  found  in  rents  opposite  strata  of  every  denomination, 
but  only  opposite  one  or  two.  Tims,  in  the  mining  district  round 
Alston,  in  Cumberland,  the  strata  consist  of  white  sand-stone, 
lime-stone,  coal,  slate-clay,  &c. ;  but  the  lead  ore  is  only  found  in 
lime-stone  and  sand-stone,  and  never  opposhe  the  rest;<except 
when  the  first-formed  masses  of  lime-stone  or  sand-stone  are 
situated  in  a  rent,  a  little  lower  than  the  strata  from  which  th^y 
proceed  ;  then  they  sometimes  have  masses  of  lead  ore  adhering  to 
them ;  and  when  the  lead  ore  is  found  in  small  masses  mixed 
throughout  similar  masses  of  lime-stone,  sand-stone,  and  clay-slate, 
it  is  sometimes  lying  opposite  the  clay-slate  strata  ;  but  here 
it  is  evident,  from  the  lime-stone  and  sand-stone  masses  which 
accompany  it,  that  it  has  fallen  from  opposite  tlie  lime-stone  and 
sand-stone  strata.  The  same  peculiarity  takes  place  in  the  Derby- 
shire mines.  There  the  lead  ore  is  found  only  i^posite  the  lime- 
stone, and  not  opposite  the  amygdaloid,  or  the  slate-clay  strata, 
except  when  aecompanied  with  lime-stone  masses. 

As  there  are  no  metallic  strata  opposite  xt\o^\.  o^  ^*&  X^ixii^V 
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tabular  rents  from  which  the  metaUic  matter  could  proceed,  and 
as  the  arrangement  of  this  matter  in  these  rents  is  such  as  to  show 
most  distinctly  that  it  has  not  been  deposited  from  a  solvent  which 
might  once  cover  the  earth,  nor  has  been  forced  into  its  present 
situation  from  below  in  a  fluid  state ;  so  its  existence  in  these  rentin  -. 
embarrasses  very  much  the  speculator  on  the  source  of  the  matter  in 
them.  But  as  the  metallic  masses  are  associated  with  the  earthy^ 
which  I  have  shown  to  proceed  from  the  contiguous  matter,  I  ' 
would  be  very  much  inclined  to  suppose  that  the  noetallic  matter  has 
the  same  source.  But  although  the  mechanical  part  of  the  process 
admits  of  proof,  yet  the  chemical  part  is  difficult  to  reconcile  with 
the  present  principles  of  chemistry.  Still,  however,  from  my  ' 
knowledge  of  the  mutual  arrangements  of  the  earthy  and  metallic- 
tabular  ifnasses,  I  will  venture  to  hazard  the  conjecture,  that  some 
profound  chemist  will  discover  much  nearer  relations  between  the 
internal  proi>erties  of  metallic  and  earthy  matter  than  we  are  at 
present  aware  of. 

SECOND   DIVISION. 

The  Arrangement  of  that  Matter  in  Bended-Tabular  Rents  which 

entered  them  at  the  Earth! s  Surface. 

Although  the  matter  in  the  most  of  bended-tabular  rents  is 
similar  to,  and  has  proceeded  from,  that  in  which  they  are  situated, 
yet  into  some  of  them  it  has  entered  from  the  earth's  surface,  in 
either  a  fluid  or  a  solid  state. 

The  matter  which  entered  these  rents  from  above  in  a  fluid  state  . 
is  green-stone,  basalt,  porphyry-slate,  &c.  Many  of  the  rents  so 
filled  contain  throughout  matter  of  one  denomination  ;  but  a  few  of 
them  of  two  or  three  denominations.  Rents  filled  from  above  with 
the  matter  of  green-stone,  basalt,  &c.  are  frequently  found  in  the 
coal,  red,  and  white  sand-stone  formations,  and  are  abuodaQt  in 
many  parts  of  Scotland,  in  these  and  some  other  formations. 

When  the  rents  so  filled  were  formed,  the  matter  in  which  they 
are  situated  was  so  near  its  present  state  of  solidity  that  no  matter 
from  that  source  could  be  forced  into  them  by  the  incumbent 
weight.  They,  therefore,  remained  empty,  till  fluid  substances, 
by  ^  part  of  which  they  are  filled,  travelled  over  them  to  take  their  - 
situations  in  lower  parts  of  the  same  formations,  or  in  others  which 
are  on  lower  levels ;  and  in  doing  so,  matter  entered,  and  then 
filled  them  to  the  earth's  surface. 

Bended-tabular  rents,  filled  with  matter  which  entered  them  in  a 
solid  state,  contain  clay,  sand,  gravel,  and  stones,  either  separate 
or  mi&ed  together.  A  few  of  them  are  found  in  almost  every  for^ 
motion  of  coal.  Such  rents  were  formed  at  the  same  time  as  those 
containing  green-stone,  &c. ;  but  as  these  fluid  substances  did  not 
travel  over  them,  they  remained  empty  till  filled  by  the  process 
which  produced  the  alluvial  matter,  by  a  part  of  which  iLcy  are 
eiled.  '■•■■'■ 
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Of  the  Siraight'Tabular  Rent. 

This  rept  is  straight  in  both  directions.  Hence  its  same,  hs 
pontion  is  always:  at  right  angles  to  that  of  the  suata,  Hence  it  is 
generally  either  perpendicnlar,  or  angular  with  a  grea^  ratio  of 
angularity,  or  approaching,  nearly  to  a  perpendicular  Une.  There  is 
no  alteration  in  the  position  of  the  strata  contiguous  to  it,  as  any 
stiatum  on  one  side  is  opposite  its  corresponding  part  on  the  other* 
This  is  a  circumstance  that  at  first  sight  distinguishes  it  fronwthe 
bended-tabular  rent.  It  is  filled  with  matter  tbit  entered  it  from- 
above ;  such  as  the  matter  of  green-stone^  basalt^  &c.  or  clay, 
stones,  sand,  and  gravel.  ( 

This  rent  was  formed  when  the  earth's  matter  was  so  near  its 
firesent  state  of  solidity,  that  the  inequality  in  its  contraction  was  so 
very  small  as  not  to  be  discernible.  Hence  we  find  the  strata  oo 
the  same  level  on  both  sides  of  it.  . 

The  cylindrical  and  ovalar  rents  I  will  not  at  present  deseribe,  » 
they  are  not  very  important  phenomena  in  a  geognostic  point  of 
view.  They  are  very  well  described  in  William's  Mineral  King- 
dom, under  the  names  of  pipe  and  flat  veins. 

In  njy  next  communication  I  will  describe  the  junctions  of 
tabular  rents  one  with  another. 


Errata  ia  Mr,  LongmireU  first  Communication  on  Rents.. 

Bead  as  follows  the  sentence  which  begins  on  the  42d  Hne^ef  the  84th  psice;^. 
*'  And  Professor  Jameson  mentions  two  near  Freyberg,  in  Germany;  one  of 
which  is  more  than  four  mHes  in  its  horizontal  iftrecft'oti,  and  the  other  more  (haft 
tea  miles  in  this  direction.*' 

The  letter  to  in  fig.  1,  Plate  XXIX.,  ought  to  have  been  placed  close  to  the 
highest  extremity  of  the  rent,  »,  w,  h. 

In  fig.  3  of  the  same  plate  some  letters  are  misplaced :  these,  howerer,  will  hk 
best  corrected  by  repeating  the  figure  in  a  future  plate. 


Article  V. 

Experiments  upon  Green  Vran  Mica,  with  a  view  to  its  Chemical 

Analysis.    By  the  Rev.  W.  Gregor. 

Any  general  account  of  the  external  character  and  appearance  of 
a  mineral  that  is  so  well  known  would  be  superfluous.  A  scientifie 
description,  that  can  be  useful  or  interesting^  must  be  left  to  die 
experienced  crystallographer. 

The  subject  of  the  following  observations  was  raised  in  the 
copper-mine  called  Gunnis  Lake,  in  the  eastern  extremity  of  the 
ooonty  of  Cornwall. 

The  crystalline  laminse  are,  in  general,  very  free  from  extraneoua 
substances.   Small  fragments  of  quartz,  however^  and  a  ti^bl  qk^^lw^ 
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matter,  easily  separable  by  washing,  are  sometimes  found  adheriog 
in  small  quantities  to  them. 

The  purest  pieces  were  carefully  selected  tor  CKperiment. 

The  specific  gravity  of  this  fossil,  taken  at  the  temp.  52  of  Fabr, 
was  3*3. 

A  portion  of  it,  reduced  to  a  fine  powder,  was  exposed,  in  a 
small  glass  retort,  to  an  open  lire.  A  dew  soon  collected  od  the 
neck  of  the  retort,  and  passed  into  the  receiver.  It  was  pure 
water. 

100  grains,  that  had  been  exposed  to  a  low  red  heat  for  ten 
minutes  in  a  platinum  crucible,  weighed  whilst  still  warm  =;?  84'6. 
The  mineral,  therefore,  had  lost  15  4  per  cent.  Another  portion 
exposed  to  a  stronger  ht?at  for  one  hour  was  diminished,  in  respect 
of  weight,  very  nearly  in  the  same  proportion. 

The  mineral,  after  ignition  had  lost  its  briHiancy,  and  had 
assumed  the  appearance  of  fine  brass  filings.  100  grains,  which 
had  not  been  ignited',  in  the  state  of  a  fine  powder,  were  pat  into 
a  matrass,  and  covered  with  pure  nitric  acid,  moderately  dihlted 
with  water.  The  acid  produced  no  effervescence,  and  whilst  it  was 
unaided  by  heat,  it  seemed  to  act  very  feebly  upon  the  mineral  fior 
tnany  hours.  The  vessel  was  then  placed  in  a  digesting  heat.  Yet 
the  solution  proceeded  very  slowly,  and  was  frequently  interrapted 
by  the  deposition  of  a  green  crust,  which  from  time  to  time  covered 
the  bottom  of  the  vessel,  and  protected  the  mass  from  the  action  of 
the  acid.  Boiling  water  produced  little  or  no  change  on  this  crust. - 
It  became  Necessary,  therefore,  repeatedly  to  add  fresh  portions  of 
nitric  acid  in  order  to  dissolve  it.  At  last,  by  means  of  an  excess 
of  acid,  a  solution  of  the  mineral  was  effected,  except  a  very  small 
(quantity  of  residuary  matter,  which  after  ignition  =  0"1  gr.  It 
was  a  mixture  of  quartz  and  oxide  of  iron  ;  and  as  it  was  extra- 
neous, I  dissolved  an  equal  quantity  (0*1  gr.)  of  pure  uran  mica  in 
nitric  acid,  and  added  the  solution  to  the  former  on^. 

The  solution  was  light  green.  I  now  poured  into  it  ammonia  in 
excess,  which  separated  a  yellowish- white  matter.  The  blue  super- 
natant fluid  was  carefully  pbured  off  from  the  subsided  precipitate, 
and  fresh  portions  of  ammonia  were  repeatedly  supplied,  and  the 
matrass  containing  it  was  from  time  to  time  shaken,  and  at  last 
exposed  to  a  digesting  heat.  * 

When  the  last  effusions  of  ammonia,  aided  by  the  hear  of  the 
sand-bath,  showed  not  the  slightest  indications  of  copper,  but  were 
poured  off  absolutely  colourless,*  the  undissolved  matter  was  mixed 
with  distilled  water,  and  thrown  upon  a  filter,  and  sufficiently 
edulcorated.     What  was  thus  separated  by  the  fi:lter  was  gradually 

*  When  in  a  former  analysis  I  operated  npon  the  same  qnantit^'^of  uran  mira 

which  had  been  ignited^  I  found  that  the  last  portions  of  ammonia,  when  tbey  hail 

reasedio  be  tinged  bine,  became  of  an  opal  hue,  and  tluii  a  couMderable  qiiantiij 

of  distilled  irater  passed  through  the  filter  before  it  became  perfectly  Uvosparent. 

hi  this  case  nearly  twa  per  cent,  of  UTan-  ox\^e  \«^tc^  w&^«nded  by  the  ammonia. 


mS*']  Eocperimtnis  upon  Grem  Vran  Mica.  299> 

dried,  collected;  and  ignited*  It  was  weighed  whilst  still  wctnn^ 
and  it  amounted  to  74*9  grains.  It  was  of  a  light  yellow  colour  (A)» 
This  I  had  reason  to  consider  as  oxide  of  oraniun) ;  but  subsequent 
experiments  proved  that  this  amount  must  be  subjected  to  SQme 
slight  corrections. 

•  II.  .The  ammoniacal  solution  of  copper,  with  the  water  of  eduU 
eorgition,  was  evaporated  gradually  to  dryness  ;*  and  with  a  view  of 
ascertaining  whether  it  contained  any  of  the  oxide  of  uranium,  1 
redissolved  the  mass,  which  remained,  in  nitric  acid,  and  treated 
the  solution,  as  before,  with  ammonia.  A  very  small  quantity  of 
yellowish- white  matter  remained  undissolved,  which  after  ignition 
=  0*2.  It  was  oxide  of  uranium,  and  must  therefore  be  added  to 
74-9. 

The  ammoniacal  solution  of  copper  was  now  evaporated  to  dry- 
ness, again  dissolved  in  nitric  acid,  and  boiled  with  liquid  potash, 
Ivfai^h  precipitated  the  copper  in  the  state  of  oxide,  which  after 
igmtion  =  7*G5.  .  : 

IIL  The  74*9  gr.  of  supposed  oxide  of  uranium  were  moistened 
wkh  distilled  waiter,  and  some  test  sulphuric  acid  was  gradually 
poured  upon  the  mass,  and  the  vessel  containing  it  was  placed  \a 
watm  sand.  The  mass  soon  became  dark  green,  and  resembled  in 
ecNisistency,  as  well  as  in  intensity  of  colour,  the  pigment  called 
sap-green,  when  susi)ended  in  water.  What  the  acid  had  not  dis* 
solved  appeared  gelatinous  ;  and  when  warm  vvater  was  poured  upon 
it^  and  it  was  stirred  with  a  glass  rod,  it  separated  into  lumps  some- 
what resembling  spermaceti.  They  were  encompassed' by  a  greenish 
fluid,  and  required  repeated  effusions  of  sulphuric  acid  for  their 
solution.  A  greenish-white  matter  resisted  the  acid.  It  was  care- 
fully collected,  dried,  and  ignited  j  it  =  0*6,  treated  with  carbonate 
of  soda,  in  a  platinum  crucible,  and  subsequently  with  nitric  acid, 
&c.  It  proved  to  consist  chiefly  of  oxide  of  uranium,  with  a  very 
small  portion  of  oxide  of  lead,  too  small,  indeed,  to  admit  of  being 
accurately  weighed,  f  Upon-  dropping  ammonia  into  the  solution  of 
the  oxide  of  uranium,  which  I  had  etfected  by  means  of  sulphuric 
acid,  I  was  surprised  to  find  that  it  was  tinged  blue,  indicating 
thereby  the  presence  of  cfcpper.  The  same  process  with  ammonia, 
hefore  detailed,  was  repeated,,  except  that  at  last  the  copper  was 
dissolved  in  sulphuric  acid,  and  separated  in  a  metallic  stale  by  a 
cylinder  of  zinc.  The  copper  thu^  obtained,  after  having  been 
edulcorated,  and  shaken  with  very  dilute  muriatic  acW,  atid  care- 
fully dried,  weighed  0*5,  which,  with  the  accession  of  oxygen  in 
the  ratio  of  25  per  cent.,  is  equivalent  to  0  62  of  oxide.  The 
74'9  grains  of  supposed  uran  oxide  must  therefore  be  diminished 
by  the  subtraction  of  0*62  of  oxide  of  copper  =   74 '28,  which. 


*  In  a  former  experiment  upon  100  gr.  of  this  mineral  I  (tvaponted  fbe 
cupreous  ammoniae  to  dryness,  and  exposed  the  dry  mass  t«  a  red  hquA.^  hMt  \, 
could  not  detect  the  sligbtei^t  trace  either  of  polasVk  or  «oda.    . 

f  Id  my  former  anaiybis  I  detected  a  stnaU  quantity  oi  oxx^e.^l  \t^\  ^iNsk^* 


'  wJ  Pli/mmth.  [April, 
with  the  accession  of  0*2  of  una  oside,  that  was  mixed  wiih  tbe 
copper  in  the  ammoiiiacal  solution,  will  constitiiie  the  whole 
amount  of  uran  oxide  J4-4ti,  The  j-GS  grs.  of  copper  roust  be 
increased  by  0-62  =  8-27. 

After  the  last  separation  of  copper,  I  could  not  hy  any  methods 
discover  any  substance  in  the  residuum  but  oxide  of  uranium.  The 
relative  amount  of  the  several  ingredleuts  of  urao  mica  stated,  at 
one  place  of  decimals,  will  be  as  follows ; — 

Oxide  of  uranium,  with  a  trace  of  oxide  of  lead . .  "i'A 

Oxide  of  cupper S*^ 

Water T  . .  iS-^L 

Loss 2 

100 

This  statement  agrees  so  very  nearly  with  ihe  result  of  a  former 
analysis  of  the  came  quantity  of  uran  mica,  that  1  do  not  thtok  it 
necessary  lo  set  down  the  average  mean  of  the  two  operations. 

The  copper  exists  iu  this  fossil  in  a  much  larger  proportioa  tban 
it  was  conceived  10  be. 

I  should  not,  probably,  lay  much  stress  upon  the  minute  quantity 
of  oxide  of  lead  which  1  found  in  this  fossil,  if  I  had  not  recol- 
lected that  1  had  some  years  ago  detected  ihe  same  oxide  as  more 
decidedly  constituting  an  ingredient  of  the  yellow  vron  rnka. 

The  ease  with  which  this  fossil  parts  with  its  water  in  a  Iqw  red 
heat  is  a  circumstance  that  will  probably  prevent  its  being  drpomi- 
tiated  a  hydrate  of  uranium  and  copiwr. 

Crufi,  Fti.  ST,  1815.  W,    GrUGOB. 


Register  of  the  Weather  in  Plymouth  for  the  last  S!x  MM 
1814.     By  James  Fox,  jun.  Esq.     With  a  Plali 


M 


Dalf. 

Wind. 

i(.iin. 

ObscrvaliODE. 

1814. 
July  1 

Var. 

(Mil 

Lighl  mi 

n,  morn;  fair  da,. 

U1H« 

_ 

nt(o. 

Dillo 

Ciiindv  1 

Dm  ;  fair  day. 

l»Uo 

Dillo, 

WSW 

1  °"  ) 

Blosd; : 

liRh.  rain. 

« 

S§W 

,  mom  ;  clondj  da*. 

Dillo 

lol 

.*-w 

««>• 

4PVN 

MiH^^^H 

^^H 

s 


i?'.' 


r 

Bagiiier  of  (/w  fVealher  M-  Plymouth,           ^^^^^| 

tete. 

■Wind. 

lUiD. 

ObstrvMions.                      ^^^H 

814. 

^^^1 

iy   11 

W  to  NW 

^^^1 
^^H 

.      19 

Var. 

,'    13 

NW 

Ditto  da;  :  Hogdy  at  oighl,                       ^^^H 

16 

UiKo 

\  ■■"  \ 

Cloud)  da-y  ;  Jigbt  rain  nt  iii|;bl.                 ^^^H 

S  W  lo  S  F. 

Cloud;  iDDru;  bracy  rain,  urteiaoon.       ^^H 

Ifl 

N  W 

Cloudy  oioro  ;  fair  evr.                                   ^^M 

n 

SS  W 

Fair  morn  ;  mislv                                              ^^M 

18 

NW 

[:;loudy  and  fuir  ;  diitn,  eve.                           '^^H 

19 

S  w  w 

US6 

Fair  mara;  tieavy  uiiower),  at.                     ^^| 

20 

S  S  W  lo  N  W 

^1 

SI 

WSW 

Fair  muro  ,  mi.ty  cie.                                         ^H 

29 

DiHo 

-^H 

S3 

S  lo  E 

^^H 

81 

E 

Dillot  bighnind.                                       ^^H 

85 

S 

Cloudy  nud  f^ir  ,  iullry.                                ^^M 

>      £6 

8  to  E 

>                 ( 

DiitDj  light  rain,  mora.                              ^^M 

27 

ENK  lo  E 

>    0'43     J 

Ditto,  ditto.                                              .^^H 

''      S8 

ESE 

s     ? 

Htavy  rain,  mnrn  ;  clouily  etc.                '  ^^H 

M 

S  W  to  W  \  W 

0'05     S 

fligb  wiBd,   Bboncr,  mort>(   fair  oMMf^^l 
Cloudy  oBd  fair.                                        if^^M 

SO 

NN  W 

* 

31 

S  10  NE 

Fair  dayi  cloudy  at  nigbl.                        ^^^H 

803 

ln<-lli'<                                                        >  l^B 

■■■ 

K'    B« 

ODieter:  Grealest 

eight 

20-a:iinchei               K                  ^H 

Then 

iAWFlI 

S9'60                     NW             .^H 

eeoiT                                '  ^^1 

iiaineter;Grcitl«t 

Vighi'.'.'.;'.' 

Tfl°                             R              *^H 

LUWfEt 

Vor.              ^^1 

Mean  .. 

._ 63-31                                          ^^M 

AUGUST.                                        ^H 

kv  1 

WNW  to  W 

Cloudy  and  fair.                                          ^^H 

y    ' 

8 

Mi,l;  mora;  fair  day.                               ,^H 

WNW 

S 

i  ois  : 

Fog,  mom;  fair  d«y,  light  raiD.  Digbl.    ^^M 

WBW 

s        . 

Showers,  and  high  wind.                                ^^H 

WNW 

{    076    , 

High  wind)    biaiy   diltu   murni    cloBd«^^^^| 
day.                                               '^^B 

3  W 

Dilto,  cluudy  inoni ;  ihowen,  eve.           ^^H 

WNW 

5          C 

Dilln ;  showery  day.                                     "^^H 

Ditio 

(  «■'«  J 

DlKoj  cloudy  lUDri) ,  ■liDWCr^,  eve.         I^^H 

N  W 

Showers,  morn  i  tjoudv  eve.                     ^^M 

S  W 

Cloudy  and  fair.                                            -'^^H 

WSW 

Uiety  mora  ;  fair  day.                                 .  L^^^H 

-  S  W  tu  N  W 

OSO 

l-ieht  rain,  room;  cloudv  and  fair.            ^^^1 

W  S  W  lo  N  W 

i    081      1 

IMdo,  morn  ;  fair  aLlernuuu.                     ^^^1 

WSW 

^H 

N  W 

;           1 

Cloud;  and  fair.                                          ^^M 

WSW 

i    030     . 

!HMy,  light  ..in.                                             ^H 

W  H  W 

\       ( 

Dilto.  morn  ;  cloud;  aiid  fair  e.e.              ^^M 

NW 

'   0-09 

Clondy  moru;  ihonen,  uoon  j  faircte.^^^l 

M 

SW  laS 

0'3fi 

Uliuwcry  duj  s  Wi?>i  win*.  *•;«.                    ^^H 

l" 

S  1*.  iV  JV  W 

oor, 

Fog,  moiut  Ami'i  a.iL&Vi^\>v  iv<^.           ^^M 
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Register  of  the  Weather  in  PlyauuH^.        [An 


Date. 

Wind* 

Rain. 

Observatioiis. 

1814. 

j' 

Aug.  82 

EN  E  to  SE 

001 

Cloudy,  and  a  shower. 

23 

S  to  S  W 

0-49 

Heavy  rain,  inoro ;  fair  afternoon.. 

24 

8 

0*06 

Shower,  morn;  ditto^  ditto. 

2& 

WN  W 

0-09 

Claudy,  find  showers. 

26 

NN  W 

• 

Ditto,'  and  fair. 

27 

Ditto 

Ditto,  ditto. 

28 

Var. 

Ditto,  ditto. 

29 

Ditto 

Fair. 

30 

Ditto 

001     \ 

Cloudy  morn ;  fair  afternoon ;  shower 

eve. 

31 

Ditto 

Fog,  morn :  fair  day. 

2-84 

Inches  rain. 

Barometer :  Greatest  height 30*29  inches 

Lowest 29*64 

Mean 29*993 

Thermometer :  Greatest  height 76* 

Lowest  46 

Mean  61*8 

SEPTEMBER. 


Wind. 

Var. 
S 

W 

sw 


PHI.  >■ 


Sept.  1 

£ 

2 

ENE 

S 

Ditto 

4 

Ditto 

5 

Var. 

6 

WN  W 

7 

NW 

8 

E  N  E  to  S 

9 

Var. 

10 

Ditto 

.      11 

ENE 

12 

Var. 

13 

NE 

14 

£ 

15 

E 

16 

E 

17 

E 

18 

S  to  ENE 

19 

SS  E 

20 

S 

21 

S  S  W  to  w  s  w 

22 

w  s  w 

23 

S  W  to  s  s  w 

24 

S  S  E  to  N  W 

25 

SS  w 

0*10 


26 

27 
28 
29 
30 


! 


SSE 

S  W  to  S  E 

Var. 

ENE 

Ditto 


/ 


0*10 

0*23 
0-92 

0-67 

0*05 
002 


i 


Fair. 

Ditto. 

Ditto. 

Ditto. 

Fog,  morn;  fair  day. 

Ditto,  ditto  ;  cloudy  at  night. 

Showers. 

Cloudy  and  fair. 

Fair. 

Ditio;  very  dark  clouds  in  the  E.  and  S. 

at  niglit. 
Fair.    ' 

JMistymorn;  fair  afternoon. 
Fair. 
Ditto. 

Ditto ;  high  wind. 
Ditto. 
Dlt!o. 

Ditto,  morn ;  cloudy  evt. 
Fair, 

Cloudy,  and  a  shower. 
Fair  morn  ;  showers,  afternoon. 
Cloudy  and  fair. 
Heavy  showers. 

Heavy  rain,  morn  ;  showery  day. 
Fair  day  ;  cloudy  at  night. 
A  gale  of  wind,  and  heavy  rain,  mon 

hail  and  thunder  storm  at  night. , 
A  shower,  morn ;  fair  day. 
Misty  morn  ;  fair  day. 
High  wind ;  cloudy. 
Ditto,  ditto ;   ditto. 


1*99       \lt\cYi  laxu. 


il5.J  Megi$t$r  of  the  Ifi^iher  in  PlymotOk. 

Barometer :  Greatest  height 30*32  inches 

Lowest   29'58 

Mean 30-02 

Thermometer :  Greatest  height 74* 

Lowest 41 

Mean 59-2 
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£ 

SS£ 

N  £  < 


OCTOBER. 


tete. 

Wind. 

Rain, 

ObsoTYations. ' 

814. 

• 

' 

>ct.  1 

EN  E 

Very  high  wind ;  cloudy  and  fair. 

2 

Ditto 

High  wind;  ditto. 

3 

Ditto 

Ditto;  fair. 

4 

E 

Fair.     ^ 

5 

Ditto 

, 

Fqg,  morn;  fair  day. 

6 

E  to  N  N  W 

f 

Cloudy  and  fair. 

7 

N  W  to  N  E 

Fog,  morn ;  fair  day. 

8 

Var. 

Fair. 

9 

NE 

Ditto. 

10 

E  to  S 

! 

Hoar  frost,  fog,  and  rfaif  mom  s  cloudy 

afternooU. 

11 

ss  w 

High  wind ;  cloudy. 

12 

S  to  E  S  E 

0-21 

Ditto;  showery. 

13 

SE 

I    0-37 

! 

Ditto ;  showers  at  night. 

14 

E  S  E  to  W  N  W 

Ditto  ;  showery  day. 

15 

W  to  S 

040 

s 

Fair    morn ;   high    wind,    and   showeiiy 
afternoon.                                     ^     • 

16 

WN  W 

Fair  morn  ;  cloady  afternoon. 

17 

S 

0-28 

Showery  morn  ;  heavy  rain  at  night. 

18 

S  S  W  to  Var. 

0-38 

High  wind,  and  very  heavy  showers. 

19 

N  W 

0  28 

Ditto,  ditto,  ani  hail  ditto. 

20 

W  N  W 

Ditto;  fairmtirn;  cloudy  evd. 

21 

Var. 

Fog,  morn ;  fair  day ;  cloudy  iSLi  night. 

22 

WN  W 

1 

Fog,  ditto;  showery  e?c. 

23 

NW 

0-31 

Hig^iwind;  showery,                           -    -- 

24 

E  N  E  to  S  E 

0-42 

! 

Mibty  day;  a  storm,  and  heavy  raiui  at 

night. 
Heavy  showers,  with  hail. 

25 

WNW 

0-48 

26 

•   EN  E 

Fog,  and  fair  morn ;  doudy  eve. 

27 

Var. 

Ditto,  ditto,  ditto. 

28 

Ditto 

0-30 

Showery  day. 

29 
30 

Ditto 
ESE 

I    p-32 

1 

Ditto. 
Ditto. 

31 

E 

0-22 

Ditto ;  high  wind. 

3-97 

Inches  r^iii. 

Barometer :  Greatest  height 30*21  inches 

Lowest 29*07 

Mean 29771 

Thermometer :  Greatest  height ^ . . .  64* 

Lowest ^....'..... 31 

Mean r  49*854 


Wind. 

E 
N  W 

Var. 

£ 
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Regisim-  of  the  Weather  in  Pb/mmuL        [Aptii, 


NOVEMBER. 


Date. 

Wind. 

Rain. 

Observations. 

1814. 

Nov.  1 

ENE 

High  wind ;  cloudy. 

2 

Ditto 

Ditto,  ditto. 

a 

Biito 

Ditto,  ditto. 

4 

Ditto 

Ditto ;  cloudy  and  fair. 

5 

Var: 

Cloudy. 

6 

N  W  to  N 

Hoar  frost ;  fog,  morn  ;  fair  day. 

t 

E  N  E  to  N  W 

I 

0-18     J 

Cloudy  ;  showers  at  night. 

8 

NW 

High  wind  ;  showery  day. 

9 

NW 

Cloudy. 

-10 

N  N  E  to  E 

Hoar  frost ;  fair. 

11 

W  to  SW 

0-05 

Ditto ;  misty  mom ;  storm  at  night. 

12 

WN  W 

i 

017     1 

High  wind,  and  showers. 

13 

WNW 

Showers. 

14 

Ditto 

i 

005     \ 

Cloudy  day ;  light  rain,  eve. 

.    15 

SW 

Misty  day. 

16 

WNW 

035 

Heavy  showers ;  fair  eve. 

17 

WS  W 

Misty  dav. 

18 

S  S  W  to  N  W 

I 

0-31     ^ 

Fair  morning ;  sliowery  aftemooir. 

19 

NW 

Fog,  ditto;  ditto. 

20 

N  W  to  N  N  E 

^ 

Cloudy  and  fair  day  ;  fair  at  night. 

21 

N  W  to  N  E 

Hoar  frost;  fog,  morn;  fair  day. 

22 

N  E  to  S  S  E 

018 

Ditto  ;  high  wind  and  showers.    .  \ 

2*^ 

S  E  CO  ENE 

Cloudy.                                               '\ 

24 

S  to  S  W 

\ 

102     ^ 

Ditto,  morn  ;  heavy  rain,  aftemoon.\ 

25 

^  W  to  W 

Misty  morn  ;  showers,  afternoon. 

26 

N  W 

0-17 

High  wind,  and  showers. 

27 

E  to  N  W 

0  14 

Ditto,  ditto.                                                \ 

28 

Var. 

0-37     \ 

ThiclL  weather,  morn ;  heavy  rain,  after-^ 
noon. 

29 

W  to  WNW 

Ditto,  and  high  wind. 

30 

N  W 

* 

0-16 

Showers. 

8-15 

Inches  rain. 

Barometer:  Greatest  height 30'S6  inches 

Lowest    *. 29-23 

Mean ,.,.. 29771 

Thermometer  :  Greatest  height ^ 54* 

Lowest   24 

Mean    ^ 43'3 


£ 
N  W 

SS  W 

NE 


DECEMBER. 


Dec.   1 

2 


4 
5 


7 


SI 


N  W 
.   EN  E 

E  N  E  to  S  S  E 

W  N  W  to  N  W 
N  W 

E  N  E  to  9 

N  W  to  W 

S  to  S  W 


005 


0-67 
0-08 

0-61 
0  40 


Fair  morn ;  showery  afternoon. 
Hoar  fro:>t ;  fog,  mnin;  cloqdyday. 
Ditto,  ditto;  cloudy  and  fair  day}  bi^ 

wind  at  night. 
Heavy  showers. 
Shoivers. 

Hoar  frost;  fair  morn ;  cloudy  afternooB^ 
^-igh  wind,  and  heavy  showers 
Ditto ;  a  wet  day. 
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Date. 

1814. 

Dec.  « 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 
iSl 


WNW  to  ElfE 
SE  to  W 
W  to  S  W 

8  8  W  to  8  W 
S  W  to  W  S  W 

s  w 

8  W 

6  W 

S  S  W  to  S  W 

SW  to  38W 

8  W  to  N  \T 

£ 

ESE 

Ditto  to  N  E 

£ 

EN  E 

NNE 

N  N  W  to  E  8  E 

Var.  at  8. 

Ditto  at  If 

Ditto 

9  to  N  W 

N  W  to  8  £ 


-T-^ 


Observations. 


Showers. 

A  wet  day ;  hi^  wiod« 

Ditto. 

Dit^p,  and  ijioUni  itorm. 

A  storm ;  showerY. 

Ditto,  ditto. 

Dittp,  ditto. 

A  violent  ditto,  ditto. 

A  storm,  ditto. 

A  higli  wind ;  thick  weather. 

Showers. 

Tbicit    weather,    tnd    4ko^tn\ 

clpqdy  afternoon. 
A  storm,  shoi^ers,  luid  sleet. 
Heavy  rain ;  fair  nt  iiifht. 
Showers,  morn;  clondy  day^ 
Clondy,  with  light  rain. 
Hoar  frost  \  cloudy  d^y. 
Ditto,  ditto  1^  showers  9f  sleet. 
Heavy  showers. 
Clpudy  day. 

Steady  rain,  mam  ^  ml^ty  eve. 
Showers,  morn ;  rair  evf . 
Clpudy  and  fair  d^y. 


mora; 


•*^ 


Inches'  rain. 


■ij.ii  jiiii  I J 


Sarometer:  Greatest  height  .^... 30*19  inches 

Lowest    , 28-86 

Aleao 29-688 

Thermpmeter :  Greatest  height.., 54* 

Lowest    ,,,.........  28 

Mean    ...  43*677 


Wini. 

S£ 
Var. 

S  W 

NNve 


Article  VII. 

Magnetical  and  Astronomical   Observations  at  Hackney  fFkkf 

By  Col.  .Beaufay. 

Latitude,  51^  S2'  40*3"  North.     Longitude  West  in  Time  d^'ii^ 

March  14,  Immersion  of  ^  Ceti..  7b    9'   15*1"  Mean  Time  at  Hackney  Wick^ 
Mar.  14,  ImmersioA  of  Jupiter's  r  9    50    S0*6    Ditto  at  Hack nfy  Wide. 
2dSatellite |^  9    60    43'4    Ditto  at  Greenwich. 


Vol.  V.  N^  IV. 
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MagTUtiatl  Ohservaiions. 
my 


Morning  Obwrir. 

Noon  Obscrv. 

Evening  Obier*. 

Hour. 

Variation. 

Hoar. 

Varialion. 

Hoar. 

Variation. 

»b.     IS 

81.  85' 

84-  ly   CM" 

I"  35" 

24°  22'    09" 

Ditla  1! 

a  s5 

24    14    U 

1     35 

I*     38     42 

Diilo  H 

8     95 

M  15  oa 

1     35 

U    81    24 

■d 

DilLo  S 

1     25 

li    9i    25 

\ 

DillD  2H 

S     30 

i4     14    M 

1    gs 

24    20    01 

Dilio  S3 
DlilD  S4 

8     35 
B     45 

i4     14    SB 
24     14     16 

1    80 

84    SO    iS 

Dido  S3 

a  40 

24     13    35 

1     SO 

24    20    29 

i 

K 

DUiu  ai 

8     45 

24     15    38 

1     25 

24     82     ()l 

Diito  a- 

8     S5 

24      14     51 

1    go 

84     23     10 

Dido  28 

H     30  \li     15    3H 

1     30 

24    93    8(t 

1S15. 

Mran  of 

Obicrratibn] 

iD  Feb. 


(  Momiiijf 

(Erenitv 
?  Moraing 
DillD  in  Not.  i  Noon 

f  MoralDS 
mtfoia  Oct.    ^NooD 

(  Evening 
r  Morning 
Ditlo  in  Sept,    ^Noud 

f  ETcning 
f  Horninc 
Uitlo  in  Aog.  )  Noob 

)  ETcning 

Ditto  in  Jnlj.  J  NooB 

1  Evening 
('Hominx 

Dilta  Ib  Jane.  . 


lUtto  it 


^ETenlng  at 

C  Morning  at 

.  i  Noon  at 

It^inK  at 


orniug 
Dltfb  10  April.^  Noon 

r  Morning 
Uitlo  Inlfarch.J  Noon 

r  Morning 
UiUo  in  Feb.   J  Noon 

(,  Evening 


Bl-  37' VariUion  84' 

1     31 Ditto  B4 

—  — Ditto  ^ 

8    A1 DtUo  84 

1    38 Ditto  84 

—  — Ditto  — 

8  44...„  Ditto  84 

1    SO Ditto  84 

—  — Ditto  — 

S    41 Ditto  84 

1     40 Ditto  84 

—  — Ditto  — 

8    39 -Ditto  84 

I    48 Ktlo  84 

—  — Dlllo  — 

8    K Ditto  84 

1  99.....  Ditto  84 

5  IS Ditto  84 

8    SB l»tto  84 

1    39 Ditto  84 

«    m Ditto  84 

8    41 Ditto  94 

1    48 Ditto  84 

6  58 Ditto  84 

8    44 Ditto  84 

I     39 IHtIo  84 

8    M Ditto  84 

8    45 Ditto  24 

I     44 Diltu  84 

6    38 DKt..  M 

8     45 Ditto  84 

1     48 Ditto  84 

•    89 Ditto  24 

8    68 Ditto  84 

1     58 IHIto  84 

S    II Ditto  84 

8    47 Ditto  84 

1  58  .....Ditto  84 

—  — Ditto  — 


—    —  not  abb 


8S    48   ^Wert. 


1815.]        ^lTomBiic(d  aad 

H«an  of       f  Morning 

inJau,         I  Eiening 

f  Morning 

1S13.         i  Noon 

Diltoln  Dec.   (.BtenlDf 

f  Houiin^ 

n  Not.  i  Noon 

f  Morning 

t  Evening 


Olseri/atiaiu. 


Dido  in  Oct. 
Ditto  in  Sept. 
Ditto  in  Ang^ 
Ditto  in  July. 
IKtto  in  June. 
nMa;. 


rMorntog 
'  Morning 


ETcning 
Mominig 

ETCDing 
Morning 

Evening 
Morning 
Ditto  in  April.^  Noon 


DiHo  ii 


Mf^mtical  OVservaiiom  conthmed. 

1816.' 


Morning  Obso 

■y 

Noon  Obierv. 

Eifiii 

Huur. 

Varia 

on. 

Hour. 

Variation. 

Hour. 

Varialion. 

Marcli   1 

S"   BO' 

W   15' 

7\R' 

1"   30' 

94=  33'   S-r 

nitlo     S 

8     35 

S4    14 

41 

1     45 

%i    20     08 

Dillo     i 

1     40 

ii     ¥1     06 

Diltu     4 

8    35 

U    14 

is 

1     SO 

S4     23     90 

Dillo     S 

8     S5 

M     13 

17 

1     20 

24    95     39 

8    33 

a    16 

11 

1    :(5 

24    24    41 

t 

Ditto    -; 

ii    14 

47 

1     S5 

94    2-i    96 

Dilto    < 

8    SS 

24     18 

1     15 

24    23    06 

Ditto  1( 

8     35 

£4     15 

1      15 

94    24    17 

•=' 

Dilto  11 

B     S5 

£4     15 

11 

1     30 

24     21     55 

Dilto  IS 

B    46 

94     18 

1     30 

24     22     iS 

1     SO 

Ditto  M 

8    35 

84    13 

\iH 

1     35 

24    99     2B 

Ditto  16 

1    ss 

Dillo  n 

8     30 

47 

1      30 

94     93     01 

Feb.  20. — The  wind  blew  veiy  hard  and  squally  from  the  west, 
with  bard  showers ;  and  the  needle 'vibrated  at  intervals  28^  3(1"; 
and,  what  is  remarkable,  the  needle,  comparatively  speaking,  has 
been  steady  to  the  present  day,  March  17. 


f  Between  nuon  of  the  Isl  Feb.  } 

"  1  Between  naon  of  tbe  lit  Mar.  \ 

T  2 


292 
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[APRH^ 


Comparison  of  the  Variations  in  the  Years  1813,  1814^  and  iSlS^. 


April 
May 
Jane 
Jnly 

S^pt. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 


V  Morning 

^Nonn 

V  Evening 

Morning   

Noon 

Evening 

C  Morning  

^  Noon 

C  Evening 

C  Morning   

^Noon « 

C  Evening 

C  Morning    

^Noon 

C  Evening 

(Morning   

JNoon 

C£veniiig 4 

'Morning   

Noon 

Evening.  .».•••«• 
Morning   ••.•••• 

|Noon 

Evening    ....••• 

Morning   

Noon 


1813. 


Evening.  •••( 


»•••••• 


Morning 

Noon 

£venUig. .. 

r  Morning    

^  No6n 

(^  Evening. .  •  • 


24«  09' 

84  21 

84  15 

84  12 

24  20 

84  13 

24  12 

24  22 

24  16 

24  14 

24  23 

24  16 

24  15 

24  23 

24  16 

24  15 

24  22 

84  16 

24  15 

24  22 


18" 

12 

25 

02 

54 

47 

35 

17 

04 

32 

04 

43 

55 

32 

08 

46 

32 

04 

41 

53 


24  17  17 

24  20  24 

24  17  3a 

24  20  30 

24  15  05 

24  10  03 

24  14  50 

24  20  58 


1814  and  1815. 


24«  18*  53" 

84  83  5S 

84  15  30 

84  IS  18 

24  88  13 

24  16  14 

24  13  10 

24  22  48 

24  16  20 

24  13  29 

24  23  44 

24  17  00 

24  14  13 

24  23  48 

24  16  31 

24  14  33 

24  23  17 

24  16  50 

24  14  08 

24  21  45 

24  16  20 

24  20  37 

24  IS  02 

24  20  36 

24  16  46 

24  20  12 

24  15  11 

24  21  51 


Difference., 


+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 


8  41 

0  05 

1  10 
1  19 
8  SI 
0  35 
0  31 

0  26 

1  OS 


0 
0 
1 
0 
0 

1 

0 
0 


40 

17 
48 

83 
IS 
4ft 
46 


-  I  S3 

-  I  08 

-  0  57 
•«-  0  ts 

+  0  2S 

+  0  00 

+  1  41 

+  1  09 

+  0  81 

-i-  0  53 


Errata  in  Comparison  of  Fariation. 

May,  morning  observation,  for  12'  49"  read  IS'  1^';  difference  fat'  +  O'lT" 
read  +   1'  10". 
November,  noon  observation,  difference  for  —  O'  13"  read  +  0'  IS''.  ■, 
Janoary,  morning  observation,  for  16'  26"  read  16'  46". 

1 


Article  VIIL 

Reply  to  Mr.  Hume*s  Answer  to  Mr.  R.  PJiillips's  Antmadversiom.* 

(To  Dr.  Thomson.) 
SIR, 

Mr.  Hume  describes  me  as  unfortunate  in  having  noticed  sn 
error  he  had  committed,  because  I  was  not  aware  that  it  hud  beeQ 


*  AnnaXt^  p.  116  of  Ui«  prewnt  tokime. 
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previously  detected  and  e^^posed  by  you.  To  be  ignorant  is  un- 
questionably a  misfortune ;  but  he  is  surely  less  censurable  who  is 
unacquainted  with  one  fact,  stated  by  only  one  author^  than  he 
who,  ignorant  of  many  discoveries,  related  by  several  writers^ 
denies  them  th^  credit  of  priority^  and  claims  it  fcH*  himself:  the 
former  is  my  case,  the  latter  Mr.  Hume's;  when  candour  has  done 
its  utmost  in  allowing  him  the  plea  of  ignorance. 

To  your  decision,  however,  Mr.  Hume  says  that  he  assented 
long  ago ;  but  so  silent  has  been  his  admission  of  what  he  could  no 
longer  deny,  that  even  his  friends  appear  not  to  have  known  of  this 
sacrifice  of  fame  to  truth :  for  Mr.  Parkes,  who  long  "  has  been 
even  personally  acquainted  with''  Mr.  Hume,  has  admitted  his 
claim  to  the  discovery  alluded  to^  in  the  last  edition  of  the  Chemical 
Catechism ;  a  work  deservedly  popular,  and  with  which  Mr.  Hume 
cannot  be  unacquainted. 

1  am  "  equally  unfortunate,'*  according  to  Mr.  Hume,  **  in  the 
two  experiments  quoted  from  M.  Sage ;  and  have  drawn  inferences 
diametrically  opposite  to  those  of  all  tlie  chemists  who  have  written 
on  the  subject,  especially  lliose  of  France/*  If  my  inferences  are 
just,. it  matters  not  from  whom  I  differ;  and  it  would  have  been 
more  to  Mr.  Hume's  advantage,  to  show  my  error,  than  to  over- 
whelm me  with  a  pretended  host  of  opposing  authorities ;  I  say 
pretended,  for  I  confidently  challenge  him  to  produce  the  names  of 
those  chemists,  who  have  drawn  from  M.  Sage's  experiments  in- 
ferences diametrically  opposite  to  micie.  M.  Sage  says  f^  Nitrous 
acid  of  32  degrees  occasions  at  first  a  brisk  effervescence  with 
aerated  heavy  spar;  the  nitre  which  results,  requiring  much  water 
for  its  solution,  precipitates  as  $oon  as  it  is  formed."  '^  (se  precipite 
aussitot  qu'il  se  forme.)"  Now  the  inference  which  I  drew  from 
this  experiment,  is  "  that  nitrate  of  barytes  is  perfectly  insoluble 
in  nitrous  acid  of  the  usual  specific  gravity ;"  to  copy  the  terms  in 
which  Mr.  Hume  has  claimed  priority  of  discovery,  but  omitting 
indeed  the  words  in  which  he  speaks  of  an  insoluble  solution ;  a 
ttyn^.mucb  beyond  my  comprehension,  and  to  the.  discovery  of 
which  I  suppose  he  will  be  allowed  an  uncontested  right. 

The  other  experiment  quoted  from  Sage,  is,  that  "  marine  acid 
dissolves  aerated  heavy  spar  with  effervescence,  the  salt  which  re- 
sults precipitates  immediately. .  '|l)e  supernatant  marine  acid  does 
not  hold  in  solution  (ne  tient  poiut  en  dissolution)  any  salt  with  a 
base  of  heavy  earth."  Tlie  fact  expressed  in  the  quotation  with  a 
precision  that  no  sophistry  can  evade,  and  claimed  by  Mr.  Hume 
as  his  own  discovery,  is  ^^  tliat  muriate  of  barytes  is  virtually  in- 
soluble in  muriatic  acid." 

This  appears  to  me  the  plain  statement  df  the  controversy;  but 
Mr.  Hume  has  attempted  to  elude  these  deductions  by  a  truly 
notable  expedient ;  for  it  is  one  which,  if  it  succeed  in  supplying 
f)is.  present  purix>se,  must  inevitably  deprive  him  of  the  priority  of 
the  two  discoveries  remaining  out  of  seven,  which  he  has  claimed 
in  his  paper  on  barytes,  in  1802.  Mr.  Hume  iisiens  vVvvVm^^i^'^  's* 
experimeatSj  '^  there  is  neither  water  o£  so\u\\o\i  t\o\  w^xex  o\  ^\^^- 
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tallization  ;*'  if  this  is  the  case,  the  acids  he  employed  were  con- 
centrated acids.  VV^iih  this  view  of  the  subject,  let  us  turn  to  Mr. 
Hume's  paper  in  the  Pliil.  Mag.  for  1802^  in  which  his  fourth  and 
siKth  discoveries  are  thus  described :  ^^  carbonate  of  borytes  imy 
be  entirely  changed  into  nitrate  by  nitrous  acid  in  its  con- 
centrated state." — *'  Carbonates  of  barytes  mav  be  rendered 
into  muriate  by  concentrated  muriatic  acid."  Mr.  Hume  fur- 
ther contends,  that  there  is  no  ground  for  asserting,  that  suf- 
fering the  muriatic  and  nitric  acids  to  form  their  respective  salts 
from  the  decomposition  of  the  carbonate  "  is  precisely  the  same  as 
(idding  their  salts,  or  more  particularly  their  solutions,  to  the  re- 
spective acids  ;"  he  does  not,  however,  attempt  to  show  the  difierr 
ence ;  the  facts  of  the  case  are,  I  assert,  simply  these  :  when 
crystals  are  added  to  the  acid  they  re-main  undissolved ;  when  a 
solution  is  substituted  for  them,  it  is  decomposed,  and  crystals  are 
deposited  on  account  of  their  insolubility;  and  when  water  has  been 
put  to  a  strong  acid,  carbonate  of  barytes  is  decomposed,  an  aqueous 
solution  is  first  formed  in,  and  then  decomjjosed  by,  the  acid; 
crystals  are  formed,  and  remain  undissolved ;  the  manipulation  in 
these  cases  differs,  but  the  same  substances  are  employed^  and  the 
same  results  produced  j  and  these  in  eveiy  case  (again  to  copy  Mr. 
H.'s  words)  may  be  correctly  described  by  stating  "that  such  is  the 
avidity  of  nitrous  and  muriatic  acids  for  water,  that  they  will  attract 
even  the  whole  of  the  water  of  solution  from  their  respective  salts.^ 

Mr.  Hume  now  says  that  when  he  published  his  paper  on  baiytes 
in  1802,  ^^  it  had  been  a  common  practice  to  ascertam  the  purity 
of  nitrous  acid,  and  even  to  purify  it,  by  dropping  into  it  a  solution 
of  nitrate  of  barytes."  This  statement,  as  weH  as  some  other  parti 
of  Mr.  Hume's  letter  to  you.  Sir,  would  induce  any  one,  unac- 
quainted with  his  controversial  style,  to  suppose  that  his  alleged 
discoveries  were  attended  with  directions  for  avoiding  so  erroneous 
a  practice.  This,  however,  is  entirely  an  after- thought ;  for  the 
fact  is,  that  Mr.  Hudie's  paper  on  barytes  does  not  (X)ntain  any 
notice  of  the  errors  \vKch  the  facts  he  mentions  are  likely  to  occa- 
sion ;  and  consequently  no  ^^  instructions  '*  whatever  are  offered  on 
the  subject  of  purifying  nitric  acid.  The  experiments  are  related 
both  by  Mr.  Hume,  and  by  Sage  who  preceded  him,  without  any 
reference  to  this  subject ;  and  nothing  can  be  learned  from  the 
former  which  the  latter  does  not  supply. 

According  to  the  pur|)ose  to  he  answered  Mr.  Hume  puts  differ- 
ent constructions  upon  similar  phrases.     Thus,  in  the  paper  on 
barytes,  the  quotation  "  Tons  les  acides  mineraux  decomposent  ce 
sel,"  meaning  "  carbonate  de  baryte,"  miist  be  translated  diluted 
acids]  otherwise  he  must  abandon  a  claim  already  quoted,  but  not 
very  clearly  made  out,  to  the  discovery  that  carbonate  of  barytes  is 
decomposable  by  concentrated  nitric  and  muriatic  acids :  v^hereas, 
in  his  letter,  he  attempts  to  show  that  Lagrange  was  ignorant  that 
strong  nitric  acid  decomposes  solution  of  nitrate  of  barytes ;  and  to 
prove  tlus  case,  the  words  "  acide  tvitncjat "  which  he  quotes  from 
/A/?  autliorj  must  be  rendered  concentrated  mine  acid*  1l\x>»  Vlt. 
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Hume,  to  substantiate  his  own  discoWsry^  makes  acids  weak,  and 
to  prove  another's  ignorance  the;^  become  strong. 

The.&te  of  so  laifge  a  proportion  of  Mr.  Hume's  claims  to  ori- 
ginali^  haa  naturally  made  him  anxious  for  the  remainder.  Con- 
<!eming  the  ^^  silver  test/'  he  evinces  painful  forebodings,  which 
are  ill  concealed  by  the  seeming  pleasantry  with  which  they  are 
accompanied.  In  one  of  his  numerous  communications  respecting 
'^  this  excellent  test,"  he  says,  <^  the  nitrate  of  silver  is  also  ex« 
tremely  sensible  in  its  operation  upon  arseniate  of  potash;  and  it- 
seems  most  decidedly  to  distingubh  this  salt  from  the  above  solution, 
or  arsenite  of  potash ;  for  the  colour  of  this  precipitate  is  much 
darker  and  more  inclined  to  red  or  brick  colour."  Med.  and  Phys« 
journal,  vol.  xxii.  p.  450. 

In  his  letter  to  you^  Sir,  Mr.  Hume  says,  <^  I  shall  now  expect 
to  be  told  that  I  have  also  been  forestalled  respecting  my  test  for 
arsenic,  that  the  arseniate  of  silver,  the  brick  red  coloured  com- 
pound, had  been  prepared  by  others,  &c. ;"  and  that  ^^  M.  Kla- 
proth  bad  frequently  got  hold  of  it,  analyzed  it,  regenerated  the 
same  compound  by  means  of  nitrate  of  silver ;  but  was  so  cruel 
and  unlucky  as  to  disregard  the  silver  as  a  test,  always  preferring  the 
cLcetale  of  lead,  even  to  the  end  of  the  second  volume  of  his 
valuable  analytical  researches."  Mr.  Hume  is  the  b(est  judge  of 
the  foundation, on  whieh  this  expectation  is  raised ;  iHdd  that  it  may 
not  be.  disappointed,  I  refer  him  to  the  following  passage  frpm 
p.  151,  vol.  11,  of  Klaproth's  work ;  "  To  be  more  convinced  that  thfa 
precipitjate  was  jan  arseniated  lead,  I  drenched  it  with  water,  and 
digested  it  with  half  its  weight  of  sulphuric  acid.  The  liquor  sepa^ 
rated  by  filtration  contained  uncombined  arsenic  acid.  I  neutralized 
it  with  soda,  and  treated  one  part  of  it  with  a  solution  of  nitrated 
silver^  This  produced  a  copious  precipitate  of  arseniated  silver, 
which  possessed  the  brick  red  colour  peculiar  to  it.""  By  Mr. 
JIume's  indiscreet  challenge  of  inquiry,  and  triumphant  defiance 
.of  the  result  of  it,  he  is  reduced  to  a  dilemma ;  from  which,  if  he 
extricate  himself,,  he  will  show  that  his  talent  tor  supporting  his 
claims  is  commensurate  to  his  facility  in  making  them.  If,  as  must 
be  inferred  from  the  above^  quotation  in  hb  letter,  he  have  read 
Klaproth's  essays,  how  could  he  prevail  upon  himself  to  publish  as 
im  own  the  discovery  that  nitrate  of  stiver  is  a  test  of  arsenic  acid; 
when  that  author  expressly  asserts  that  he  employed  nitrate  of  silver 
'*  to  be  more  convinced"  that  a  precipitate  he  had  obtained  was 
arseniated  lead  I  If  on  the  other  hand  he  have  not  read  them, 
how  ^uld  he  venture  to  assert  that  Klaproth  preferred  the  use  of 
acetate  of  lead  to  that  of  nitrate  of  silver  ? 

To  many  persons  invective  is  a  ^^  cheap  defence,"  and  it  costs  no 
one  less  than  Mr.  Hume ;  in  the  use  of  it  he  is  voluble,  and  seems 
justly  conscious  that  he  may  employ  it  without  injury  to  his  reputation. 
Consistently  with  tliis  style,  he  insinuates  that  I  am  '^  an  hireling," 
actuated  by  ^^  flattery,  ambition,  malevolence,  or  jealousy ;"  that 
I  am  *•  peevish,"  and  evince  "  much  malice  wnA  \\\Afc  <»xAa>\^r 
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Having  in  my  present  communication  leseued  another  ditcorery 
from  Mr.  Hume's  extensive  grasp,  and  reslXHred  it  to  the  rightful 
owner,  I  expect  from  him  a  repetition  of  the  invectives  of  which 
he  has  heen  so  liberaly  with  such  scanty  additions  as  even  his  welF- 
stored  vocabulary  can  now  afford ;  but  having,  as  1  conceive,  an- 
swered Mr.  Hume  8  arguments,  I  shall  hold  myself  excused  from 
entering  upon  a  mode  of  discussion,  in  which  success  is  inseparaUc 
from  disgrace. 

I  remain  yours,  very  respectfully, 

J!l,  Poultry,  Feb.  22,  1815.  RlCHARD  PhILLIPS. 


Article  IX. 

A  Memoir  on  Iodine.    By  M.  Gay-Lussac. 

(ConiiHued  from  p.  214,) 

Combination  of  Iodine  with  Chlorine. 

Dry  iodine  rapidly  absorbs  chlorine,  producing  a  heat  which  rises 
to  212^.  The  compound  has  in  some  parts  a  fine  oraoge^yellow 
ii^olour ;  in  others,  an  orange-red.  The  yelk)w  parts  contain  more 
chlorine  than  the  red;  they  are  likewise  more  volatile.  Though  I 
passed  a  great  deal  of  chlorine  over  the  iodine,  yet  the  greatest 
part  was  not  saturated.  We  shall  see  immediately  by  what  cha* 
racters  this  point  can  be  determined.  To  the  red  compound  of 
iodine  and  chlorine  I  give  the  name  of  subchhruret  rf  iodine^ 
though  it  does  not  appear  to  me  to  have  fixed  proportions.  To  the 
yellow  compound  I  give  the  name  of  chloruret. 

Both  of  these  compounds  speedily  deliquesce  in  the  air.  The 
solution  of  the  subchloruret  is  a  tJeeper  orange-yellow  the  more 
iodine  it  contains.  The  solution  of  the  chloruret  is  colourless  when 
the  excess  of  chlorine  is  driven  off,  and  then  the  mutual  saturation 
of  the  two  constituents  seems  to  be  complete.  Both  solutions  are 
very  acid,  and  destroy  the  colour  of  the  solution  erf  indigo  in  sul- 
phuric acid.  When  the  solution  of  the  chloruret  is  saturated  with 
an  alkali,  it  is  changed  completely  into  iodate  and  hydro-chlorate. 
When  too  long  exposed  to  the  light,  it  becomes  coloured.  It 
dissolves  a  great  quantity  of  iodine,  and  then  assumes  the  characters 
of  subchloruret.  Heat  disengages  chlorine  from  it,  and  the  iodine 
being  then  in  excess,  the  liquid  assumes  the  characters  of  subchlo* 
ruret,  Hie  solution  of  the  subchloruret  is  volatilised  without 
decomposition.  Light  does  not  produce  any  further  alteration  upon 
it.  When  saturated  with  an  alkali,  it  gives  iodate  and  hydro-chlo- 
rate \  but  if  the  alkali  be  oiiutiously  added,  we  obtain  a  precipitate 
bi  iodine,  which  disappears  on  the  addition  of  more  alkali,  and 
ilicn  hvclriodute  and  iodate  are  formed.    Thos  the  subchloruret  is 
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characterized  by  the  precipitation  of  iodine  wtien  an  alkali  is  added, 
whereas  the  chloruret  gtvea  no  Bucb  precipitate. 

We  obtain  but  little  chloruret. i«  a  sdid  state,  as  I  havei  alreadf 
remarked ;  but  it  tnay.be  obtained  with  facility,  and  in  great  quan** 
tity,  on  solution  in  w^ter.  For  that  purpose  nothing  liiore  is  re- 
quisite than  to  saturate  with  chlorine  a  somewhat  diluted  solution  of 
aubcbloriiiFet.  It  is.  then  exposed  for  some  time  to  the  sua  till  it 
loses  its  colour,  or  it  may  be  put  into  a  large  bottle  in  which  the  air 
is  continually  renewed.  By  this  mpans  we  obtain  a  very  acid 
colourless  liquids  having  only  a  slight  smell  of  chlorine,  which 
destroys  the  colour  of  solution  of  indigo  in  sulphuric  acid,  though 
slowly,  and  gives  an  abundant  precipitate  of  iodine  when  ammonia 
is  poured  into  it.  We  cannot  employ  heat  to  drive  oflF  the  excess 
of  chlorine  unless  it  be  very  moderate  ;  for  I  have  just  observed  that 
it  converts  the  liquid  into,  a  subchloruret.  When  we  wish  to 
saturate  a  solution  of  subchloruret  with  chlorine,  the  liquid  ought 
to  be  dilute ;  because,  when  concentrated,  the  process  does  net 
succeed.  The  subchloruret  presents  itself  frequently,  and  possesses 
stability,  while  the  other  (to  make  use  of  the  expression)  has  only 
an  ephemeral  existence. 

When  we  pour  hydro-chlorate  of  potash  or  barytes  into  a  solution 
of  the  chloruret  or  subchloruret,  it  gives  up  its  base  ton -portion  of 
iodic  acid  which  ^e  may  conceive  to  be  present }  fhaiithe  hydro- 
chloric acid  becoming  predominant,  prevents  a  complete  decompo* 
sition.  '..':"- 

We  liave  Sfcn  that  the  solution  of  chloruret  is*riiaiiged  iot9 
iodate  and  hydro-chlprate,  when  saturated  with  an:  alkali.*^  'FrDttt. 
this  &ot,  and  from  tJsie  characters  <rf  the  solution,*  we.  may:  soppose 
it  to  be  a  mixture  of  iodic  and  hydro-chloric  acid.  On  tlie  other 
side,  as  it  deprives  if>digoof  its  colour,  it  would-  seem  tlrat  th^ 
chlorine  and  iodine  in  it  still  preserve  their  properties  entire;  We 
way  conceive  it  likewise  to  be  a  peculiar  acid,  which  is  decomposed 
when  we  saturate  it  with;  a  base.  I  adopt  the  fiist  *  suppositiofr, 
because  I  compose  exactly  tlie  ^lution. of  the  chloruret  when  I  mix 
iodic  .and  hydro-chloric  acids  together.  But  I  consider  tlieir 
elements  as  very  mobile,  aqd  capable  of  taking  a  pew  arraogement 
according  to  ciroumstanoes.  On  this  supposition  the  water  ia 
decomposed  when  the  chloruret  is  dissolved  ^in  it.  Its  oxygea 
combines  with  the  iodine,  and  its  hydrogen,  with  the  chlorine* 
The  inverse  distribution  could  not  take  p^ace,  for  the  iodic  and 
hydro-chloric  acids  are  much  mpre  stable  than  the  x*hloric  and 
hydriodic  acids;  and  it  is  a  genen|l'  law  that,  every  thing  eh^ 
being  equal,  the  strong  compounds: are 4d ways  formed  in  preference 
to  the  weak. 

If  we  take  a  given  quantity  of  iedine,  and 'act  upon  by  an  alkali, 
it  will  be  divided  into  two  very  unequal  parts.  The  smallest  portion 
forms  iodate;  the  greatest,  hydriodate..  If  we  wished  to  convert  il 
entirely  into  iodftte,  we  jK^ust  begin.by  .noaking  it  achkmnet;  and 
after  having  dissolved  it  iu  .water,  we  saiurute  k  viV^  ^^^^  \i^vi^\ 
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which  we  wish  to  convert  into  iodate.  The  iodates  of  baiytes, 
lime,  and  strontian.  I>eing  very  little  soluble  )d  water,  will  be 
obtained  pure  after  some  washings.  The  otben  must  be.sei»nited 
from  the  hydro-chlorates  by  repeated  crystidlizations  or- bjr. alcohol. 

Of  the  Hydriodates. 

In  general  these  salts  may  be  prepared  by  combiaiog  bydriodie 
acid  with  the  bases ;  but  we  may  obtain  those  of  potash^  soda, 
barytes,  strontian,  and  lime,  directly  by  treating  iodine  with  these 
bases,  employing  the  methods  above  described  to  separate  them 
from  the  iodates  which  are  formed  at  the  same  time.  The  hydrio- 
dates  of  zinc,  iron,  and  in  general  of  all  the  metals  that  decompose 
water,  are  obtained  by  dissolving  the  iodurets  of  these  metds  in 
water.  We  may  put  together  the  water,  the  iodine,  and. the  metal, 
and  by  the  application  of  heat  the  hydriodate  is  quickly  formed.  I 
do  not  propose  to  treat  of  all  the  hydriodates  in  detail,  but  merely 
to  give  their  generic  characters  and  their  principal  properties. 

Sulphurous,  hydro-chloric,  and  hydro- sulphuric  acids,  produce 
no  change  on  the  hydriodates  at  the  usual  temperature  of  the 
atmosphere. 

Chlorine,  nitric  acid,  and  concentrated  sulphuric  acid,  instandy 
decompose  them,  and  separate  the  iodine. 

With  solution  of  silver  they  give  a  white  precipitate  insoluble  ia 
ammonia;  with  the  pernitrate  of  mercury,  a  greenish-yellow  pre- 
cipitate ;  with  corrosive  sublimate,  a  precipitate  of  a  nne  orange- 
red,  very  soluble  in  an  excess  of  hydriodate ;  and  with  nitrate  of 
lead,  a  precipitate  of  an  orange-yellow  colour. 

They  dissolve  iodine,  and  acquire  a  deep  reddish-brown  colour. 

Hydriodate  of  Potash. 

When  a  solution  of  hydriodate  of  potash  is  made  to  crystallize,, 
the  oxygen  combined  with  the  metal,  and  the  hydrogen  with  the 
iodine,  unite  together,  and  form  water,  and  we  obtain  crys^ak  of 
ioduret  of  potassium  similar  to  those  of  chloruret  of  sodium,,,  ^^is. 
salt  easily  melts,  and  sublimes  at  a  red  heat.  When  heated  in  con* 
tact  of  air,  it  undergoes  no  alteration.  It  is  more  deliquescent  than, 
the  hydro-chlorate  of  soda.  100  parts  of  water,  at  the  temperaiiuje, 
of  64®,  dissolve  H3  of  the  salt.  We  may  consider  it  as  a  b^na-r 
date  while  it  is  in  solution  in  water ;  but  when  melted,  or  ."evtih 
dried,  it  is  obviously  an  ioduret  of  potassium.  I  find  thf^  When 
ioduret  of  potassium  is  dissolved  in  water,  and  afterwards  dried.  Its 
weight  is  not  increased. 

Ioduret  of  potassium  is  composed  of 

Iodine    100 

Potassium ^..     31*342 

and  the  hydriodate  of 

Hydriodic  acid ;  • .  100 

Potash    .•.:•.*    37-426 
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:    Hydrwdate  of.  Sodw. 

I  obtained  it  ia  pretty  large  flat  rhomboidal  prisms.  These  prisms 
uniting  tjogether  form  largef  ones,  terminated  in  echelon,  and 
striated  longways,  like  those  of  sulphate  of  soda.  They  contain  a 
great  deal  of  water  of  crystallization,  and  yet  are  very  deliquescent. 
Heat  dHvei  off  this  water,  melts  the  sall^  and  then  renders  it  some- 
what alkaline.  It  does  not  sublime  so  easily  as  hydriodate  of  potash. 
100  parts  of  water,  at  the  temperature  of  about  57^,  dissolve  179 
of  the  salt.  When  dried,  it  most  be  considered  as  an  ioduret  of 
sodium.  I  found  that  100  parts  of  iodate  of  soda  give,  when  de- 
composed by  heat,  24*45  of  oxygen.  From  the  data  given  by  that 
analvsis,  we  may  conclude  the  composition  of  the  ioduret  of  sodium 
and  hydriodate  of  soda  to  be  as  follows : — 

.od»«.rf»di„m {a.-.::::::::'S536 

•  H^ri«i.t.  of  ««b {IS::::::;.".'.;.  ™788 , 

The  hydriodates  of  potash  and  soda  converted  into  lodurets  by 
desiccation,  are  the  only  ones  not  altered  when  heated  to  redness  in 
contact  with  the  air.  The  reason  is,  that  iodine  decomposes  the 
oxides  of  potassium  and  sodium.* 

Hydriodate  of  Barytes. 

This  salt  crystallizes  in  very  fine  prisms,  very  similar  in  app^jr- 
ance  to  the  hydro-chlorate  of  strontian.  After  abodt  a  month'^s 
exposure  to  the  air,  I  found  it  partly  >decomposed.  Watei*  dissblved 
the  hydriodate  coloured  by  iodine,  and  there  remained  undissolved 
subcarbpnate  of  barytes.  Hence  the  hydriodic  acid  is  gradually 
destroyed  by  exposure  to  the  air.  Its  hydrogen  has  formed  water, 
altid  its  iodine  has  been  dissipated  in  the  atmosphere,  or  has  i%* 
mained  dissolved  in  the  undecomposed  hydriodate.  The  hydrio^te 
of  barytes,  though  very  soluble  in  water,  is  but  faintly  deliquescent 
When  evaporated  in  a  close  vessel,^  and  heated  to  redness,  it  dodi; 
not  ;neIt,'nor  is  its  state  of  neutralization  altered.  '  If  air,  or,  still 
better,  if  oxygen,  be  made  to  play  on  its  surface  when  thus  beated, 
vapours  of  iodine  show  themselves  in  abundance^  and  the  salt  be* 
comes  alkaline.  1  did  not  continue  the  expisriment  till  the  iodine 
ceased  to  be  disengaged  ;  but  I  presume  that  the  hydriodate  would 
be  changed  into  a  subioduret,  as  we  have  seen  before,  that  this  was 
the  com|)ound  obtained  when  iodine  in  vapour  was  passed  over 
barytes  at  a  red  heat.  I  have  said  that  iodine  does  not  disengage 
oxygen  from  barytes.  >  yet  I  have  no  doubt  that  a  red  heat  changes 
hydriodate  of  barytes  into  ioduret  of   barium.     I  have  passed 


u       •    % 


•  As  iodine  diseagag es  oxygen  from  the  oxides  of  lead  and  bismnCb,  it  is  evi- 
dent that  the  iodorets  of  theie  metals  will  not  be  decomposed  by  the  air  ata.T«4 
beat. 

1 
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hydriodic  gas  cooled  to  —  4°  over  barytes  obtained  from  the-recem 
calcination  of  the  subuitrate ;  tlie  barytes  instantly  became  incan* 
descent,  and  water  made  its  appearance  in  the  vessel;  yet  this 
barytes  gave  no  oxygen  gas  when  dissolved  in  water}  nor  did  it 
undergo  any  alteration  when  1  passed  over  its  surface  a  current  of 
dry  hydrogen  gas.  1  ascertained^  likewise,  that  sulphur  disengaged 
nothing  ;  hut  that  hydro*sulphuric  gas  produced  much  water  when 
it  combined  with  it.*^  We  cannot,  therefore,  doubt  that  at  a  red 
heat,  and  even  at  a  lower  temperature^  hydrlodate  of  barytes  is 
converted  into  ioduret  of  barium. 

T  J      ^    ^  I     .  r  Iodine 100 

Ioduret  of  banum |  g^^j^^^ 5^.^35 

Hydriodate  of  barytes   , .  {  ^^f^^-  '.'Z'.'.'^V.  ^60-622 

The  hydriodates  of  lime  and  strontian  are  veiy  soluble,  and  the 
first  is  exceedingly  deliquescent.  I  have  neither  determined  the 
shape  of  their  crystals,  nor  the  quantity  of  water  necessary  to  dis- 
solve them.  The  hydriodate  of  strontian  melts  below  a  red  hear, 
while  the  hydriodate  of  lime  requires  a  higher  temperature  for  its 
fusion.  If  they  are  heated  in  close  vessels  they  beconie  only 
slightly  alkaline ;  but  if  air  or  oxygen  have  access  to  them  whilf 
hot,  tliick  vapours  of  iodine  are  immediately  exhaled.  If  we  con- 
sider these  compounds  as  iodurets,  the  calcium  and  strontium  are 
oxydized,  and  abandon  a  portion  of  the  iodine.  If  wc  consider 
them  as  hydriodates,  the  hydrogen  of  the  acid  must  combine  with 
oxygen,  and  water  be  formed.  I  endeavoured  to  ascertain  whether 
this  was  the  case  by  passing  dry  oxygen  gas  over  hydriodate  of  Irnie 

*  The  action  of  the  hydrosulphuric  gas  was  accompanied  by  a  sfrbng  beat. 
The  cooipoiind  which  was  partly  fused,  being  treated  with  hydrochloric  «ci4; 
hydrosulpimric  gas  was  disengaged,  and  a  little  sulphur  precipitated.  From. this 
it  is  prob<iblc  that  a  sulphuret  with  excess  of  sulphur  is  formed;  and  hydlrbgen 
disengaged.  But  as  I  employed  a  sulphuret  which  yielded  a  gas  noi  totally  ab« 
sorbed  by  the  alkalies,  1  could  not  ascertain  the  fact.  Yet  thp  abontait  prodMK 
tioo  of  water  which  accompanies  the  combination  of  hydrosnlphuric  cai  with 
barytes,  and  even  with  strontian,  cannot  be  explained,  except  by  adraicu^  tiiat 
these  alkalies  are  reduced  by  the  hydrogen  in  consequence  of  thednited  affinliiei 
of  the  oxygen  for  hydrogen,  and  of  the  metals  for  sulphur.  Dot  if  tbb  be  the 
case,  it  is  very  probable  that  many  metallic  precipitates,  which  haY«  been  taken 
for  hydrosulpbates  (hydrosnlphurets)  are  only  sulphurets.  At  a  red  heat,' all  llie' 
oxides  which  combine  with  sulphur  give  out  water,  and  are-choilged  hito 'svK 
phnrets   when  hydrosulphuric  gas  is  brought  in  cAntact  with  Ibem.    Tbfi.fbct 

S roves  nothing  against  the  existence  of  hydrosulpbates  at  a  low  -  tempemcnFe. 
lut  hitherto  there  is  not  a  single  decisive  experiment  in  proof  of  their  ezistence.i 
while  the  insolubility  of  them  all  seems  to  be  a  fact  of  an  opposite  nature.  TVi 
confirm  these  conjectures,  I  dissolved  a  determinate  weight  of  ziAcin  bydrocblafie 
acid.  I  supersaturated  the  solution  by  ammonia,  and  precipitated  by  hydro- 
sulphuric acid.  The  precipitate  dried  in  the  temperature  of  between  140'^  and 
176°  assumed  the  appearance  of  horn.  Its  weight  was  too  grcfat  fbr  a  mlnburet, 
and  too  small  for  a  hydrosulphuret.  When  lieated  to  212^  it  gave  mtt  water,  ar^ 
a  new  quantity  was  disengaged  at  a  higher  temperature.  This  experiment  is  not 
entirely  decisive;  but  from  the  appearance  of  the  predpitate  I  think  it  was  a 
hydrate.  At  all  e^'euts,  this  experiaicnt  is  ratlier  favourable  than-  ether  wise  to  my 
conjecture,  -  .        .  -"•.-■' 
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4iC  a  led'h^t-;  bttt  the  smriate  of  lim^r through  wbteh  the  gas  aftcn- 
.wards  pasted,  4fd  nat  ioicrease  seiisibly  in  weight.  Heoca  eveiy 
thing  leads  us  to  consider  the  hydriodates  that  have  been  melted  or 
drfed,  -as  CQnverted  into  metallic  iodtirets.  The  hydriodate  of  lime 
itaade  with  hydriodic  acid^  may  be  dried  in  the  air  without  being 
^decomposed.  On  the  contrary,  what  lias  been  made  with  iodine 
ted  iitfje  becomes  deep  coloured  as  it  is  concentrated,  though  we 
:eVaporate  srt  a  very  moderate  beat.  The  reason  is,  that  this  last 
hydriodate  holds  in  solution  a  certain  quantify  of  iodate,  and  these 
two  salts  have  the  property  of  decomf)osing  each  other,  when 
brought  to  a  certain  degree  of  concentration.  The  hydrogen  of 
the  hydriodic  acid  and  the  oxygen  of  the  iodic  acid  form  water, 
and  tne  iodine  which  is  thus  disenglEiged  is  dissolved  in  the  und^ 
composed  portion  of  hydriodate,  and  gives  it  a  reddish  brown 
colour.  The  whole  hydriodate  is  not  destroyed,  because  there  is 
Qoly  a  small  quantity  of  iodate  present ;  and  when  calcined  in  close 
vessels,  it  is  completely  freed  from  colour.^ 

Hydriodate  of  ammonia  results  from  the  combination  of  equal 
volumes  of  ammoniacal  gas  and  hydriodic  gas.  It  is  usually  pre* 
pared  by  saturating  the  liquid  acid  with  ammonia.  It  is  nearly  as 
volatile  as  the  hydrochlorate  of  animonia ;  but  it  is  more  soluble 
and  more  deliquescent.  I  have  obtained  it  crystallized  in  cubes. 
When  heated  in  close  vessels  only  a  very  small  portion,  pf  it  is  de- 
composed. What  sublimes  is  greyish  black.  If  it  be  sublimed  in 
contact  of  air,  a  much  greater  proportion  .of  it  is  decomposed,  and 
it  becomes  more  or  less  coloured.  It  may  be  deprived  of  its  colour 
by  adding  a  little  ammonia,  or  by  exposing  it  to  dry  air.  In  the 
last  case,  the  iodine  to  which  it  owes  its  colour  is  gradually 
volatilized. 

,  The  hydriodate  of  magnesia,  formed  by  uniting  its  constituents 
together,  is  deliquescent,  and  crystallizes  with  difficulty.  When 
heated  to  redness  in  close  vessels,  the  magnesia  abandons  the  acid 
in  1  the  same  way  as  it  abandons  the  hydrochloric  acid.  Having 
heated  together  iodine,  magnesia,  and  water,  to  ascertain  whether 
hydriodate  and  iodate  was  formed,  as  hapnens  with  the  other  alk^- 
]jfef^  I  obtained  a  flocky  compound,  whicn  exactly  resembled  well 
prepnred  kermes.  The  liquid  which  hoovered  it  was  scarcely 
coloured,  and  I  ascertained  in  it  the  presence  of  hydriodate  and 
iodate  of  magnesia,  but  in  very  small  quantity.  When  eviaporated, 
a  flea*coloured  matter  is  deposited  on  the  sides  of  the  vessel^ 
qoite  similar  to  that  of  which  I  have  spoken ;  and  towards  the  en4 
t^f  the  brocess,  the  liquid  acquires  a  deep  colour.  This  pheno* 
lOenon  IS  owing*(as  io  tlie  case  of  lime)  to  the  mutual  decompo- 

'*  To  evaporate  or  calcine  the  hjdriodates  wkhont  tiie  contact  <of  air,  I  pot 
tlmp  iaio  «  retort,  to  the  beak  of  which  I  fit  a  t«fie»  which,  after  haviaf  r^ 
cdvcd'tho  fom  proper  for  eolleotiag  gaaea,  rises  at -Its  AZtrenity  parallel  to  the 
deeccDdiD^  hrnncb,  9^A  aisamei  nearly  the  shape  of  the  letter  tX  When  the 
nqne^oji  vapoar.hasezpelM  all  tho  air  oC  theretoirt^  I  place  tlieaiceoding  brimch 
iMer^  fwwjar-ailcil  with  hydrogenoai  aatotlcjgaft,  %buN«  x\x«\me\  id!  i^^3««»u»^ 
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sition  of  the  hjrdriodate  and  iodate  of  Hiitgncsm  wlieii  ^thiQr.Jreii^far^ 
<;eruin  point  of  concentnitiaii^  but  it  ia  invch  -nfii^.m^Apt  vtlji 
inagnesia.  -.y::  .    ■;•»:.  'jA* 

The  flea-cokmred  matter  ia  decompoied  whea  fMffiJf»,}^mkllg 
coals.  Iodine  is  disengRged,  and  tnagnena  Temaina*  ^ .  Bpi|i4l:  49r 
composes  it  likewise.  When  boiled  ia  water,,  its ^coloiHrJa  j|^ 
changed,  but  the  liquid  is  found  to  contain  a  little,  iodate ,«%! 
hydriodate»  If  the  quantity  of  water  be  contideilible^  pure  oifff- 
nesia  remains,  and  the  water  contains  iodate  and  bydijodiltp- 

From  these  facts  it  appears  that  the  flea-coloured  matter  ,ia,  (Hi 
ioduret  of  magnesia,  and  that  its  e&istence  in  water  depends  upoa 
the  property  which  the  iodate  and  hydriodate  of  magnesia  hay6;«f 
mutually  decomposing  each  other  when  concentrated  to  a  ceijijiii 
point  When  the  water  b  in  great  quantity,  no  toduret  of  mngn 
nesia  appears  ;  but  it  is  deposited  as  the  concentration  advances*. ,. 

This  phenomenon  does  not  take  plnoft  with  the  iodates  und  hf- 
driodates  of  potash  and  soda.  It  begins  to  show  itsdf  with  thqse.^ 
strontian.  It  becomes  more  sensible  with  the  iodate.  and  hj^dijodale 
of  lime,  and  is  very  conspicuous  with  those  of  magnesia*  JftHt^tiiiB 
•last  alkaline  basis  has  a  weaker  affinity  than  the  others  |  and  ijtijs 
perhaps  because  the  oxides  of  zinc  and  iron,  &c,  hM|e.^a;:'^ 
weaker,  that  they  do  not  condense  a  sufficient  quanti^.  of  ^ddgilic 
and  iodic  adds  to  prevent  them  from  acting  on  each  odier,.ai^^lst 
in  treating  them  with  iodine  no  iodates  and  hydiiodatea  are.:fiBiQ^^ 
though  these  salts  may  be  obtained  separately. 

(To  be  continued,)  '  ■■  "^    *      > 
mSSSSSSSSSSm    I'll         "S 
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An  Atteinpt  to  esiallish  a  pure  scientific  System  tf'MiiirB^^ 

hy  the  Application  of  the  Electro-Chemical  Th^oiiff  and  tfy^^ 

mical  Proportions.    By  J.  Jacob  BerzeHus^  Jti;  JD.  F.  it  S.  Pnh 

fissor  of  Chemistry  at  Stockholm.    Translated  Jrom  the  St^HSih 

Original  by  John  Black.     1814.  :  a 

*  ■  .    "        -.  ."'■"■.?' 

The  doctrine  of  chemical   proportions,   though. but  reif^mtly 

iotroduced  into  chemistry,  has  produced  a  great  refi^rm  in,  the 

science,  and  has  given  birth  to  a  degree  of  accuracv,  botld  in  cq^ 

ximentin^and  reasoning,  which  has  already  placra  cheipistnr  ^*;a 

footing  with  the  mathematical  sciences.    Nobody  has  contnbiited 

mpre  to  produce  this  reform  than  Professor  Berzelius.    He  lias 

made  tlie  most  numerous  and  accurate  analyses  which' we  at  pnaest 

possess,  aud  has  pobted  out  several  general  conclusions,  wliidi 

jerve  grieatly  to  fecilitate  this  kuid  of  mvesdgatkm.  .  His  actiTitf, 

Mdi  fiurpa^ses  that  of  any  olbLei  d^emical  ci9!eiinA(ii(iQi  ci(!#r 
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present  day,  buledhim  t0a{iply^thedoelrkie  of  chemical  propor* 
tiotts  to  aH  rtie  diCTereBl  depaitments  of  the  ^icnce.  The  object  of 
the  present  little  work  is  to  show  that  minerals  are  all  real  chemical 
.t$Ml^poUIMl^  'that  every  species  coni^ts  of  constitnents  combined 
aecordSn^tothelaws  of  chemical  priiportioQs,  and  that  they  are 
"susceptible  of  an  accunte  chemical  arrangement  into  classes^ 
orders,  ^neHa,  and  species^  aoooKking  to  the  nature  of  the  sub* 
Mances  cd^  which  they  are  composed. 

llie  work  bears  evident  maiks  of  the  great  abiliiies  and  extensive 
knowledge  of  the  anthor,  and  must  suggest  many  important  and 
useful  ideas  to  every  mineralogist  who  will  read  it -with  sufficient 
attention;  though  perhaf^  a  more  deliberate  consideration  of  the 
Solyect^  and  a  more  minute  acquaintance^  with  the  details  of  mine- 
tBi&gf^  Alight  have  led  to  a  modification  of  some  of  the  opinions 
which  Professor  Berzelios  has  advanced-;  for  instance,  he  seems  to 
tiite  the  knowledge  of  the^  external  characters  of  minerals  very  low, 
and  td>  consider  the  whole  of  the*  science  of  mineralogy  ias  confined 
t6-Btl  stequaintanee  vrith  the  constituents  of  which  every  mineral  is 
porapoted.  But  it  is  necessary  to 'recollect  that,  before  the  chemical 
'ftnblysls-of  iany  mineral  can  be  -<tf  importance' to  -the  science^  or 
'ksAd  to  liny  useful  inferences,  we  must  be  sure  that  the  speeimea 
tMiieh  we  subject  to  analysis  belongs  really  to  the  species  whidi  #e 
'#ttb||k)iSe,  and  that  it  is  quite  pure  and  unmixed  With  any  other 
^imiimh''  Now  this  knowledge  Can  only  be  acquired  by  an  ac- 
quaintance with  the  external  characters  of  minerals— 4i  branch  ^ 
knowledge  which  must  therefore  preoede  all  useful  chemical  ana- 
lysis. Hence  it  must  always  serve  as  the  basis  of  our  mineralogical 
knowledge.  In  fact,  the  iabows  of'tfaw^^^^bemist,  who  applies  his 
practical  skill  to  minerals,  can  only  be  of  utility  when  he  takes 
care,  to  make  his  experiments  upon  correct  and  pure  specimens. 
If  a  chemist,  for  eiiample,  analyze  a  specimen  of  mica,  and  pub- 
lish the  result  under  the  name  of  an  analysis  of  talc  \  or  if  he  give 
the  name  of  stilbite  to  what  in  reality  is  mesotype,  his  labours,  in- 
akead,of  beir^  useful^  must  be  injurious  to  mineralogy.  Ifet  these 
lUi^^akfis  ^ave  been  committed  by  chemists  of  acknowledged  ;;^\kiU. 
The  samfT  injurious  efiects  arise  from  the  analysis  of  impure  jipecU 
.mens//as  when  a  mixture  oi  felspar  esad  qjuartz^  QT.ofjfbpar  and 
garnet,  is  analyzed  under  the  name  oS felspar •  Unless  \  axn  much 
mistaken,  errors  of  this  kind  have  been  lately  committed  by  some 
of'th^'mbst  accurate  analysts  of  the  present  day.     *;  ^^^' 

The  khOT^ledge  of  the  constituents  of  minerals  is'a((^ays  interest- 
ihl^,"  ahd  in -ma^  cas^  indispensably.  '  Hius  the  trt  of  mining  is 
"iMmded  On  tl;iie  knowledge  of  the  different  mfetalsiv^dh  ini^  be 
^ei^tracted fr6m  thediflferent  ores. '  Btit  to  conceive  ithat- the  whole 
-science  of  mineralogy  consists  in  a  Iriiowled^  of  the^diistitnents  Of 
^taili^idB)fr,-*^d  thaV  e^ifcry^^hihgebe  is  ofnb  tobhfequchi'^i  is  Whkt  ri^ 
bn^p.'tx>ssrb!y^db  wlib  has' tdken  the  mjbism  pains  to  'make 
jelf  ^cquaiHtM  wfth  tiie  scieriiCe;    -THe' i£fa77z<)ilcf'^v(i&s  ab  acc&« 

"Mtc^  fistini^isMdtt  b;f  it»tfsternid  pro^etxle^,  titiii  "JmAi^^^ 
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many  uses  by  our  predecestors,  who  were  igaonmt  Ihflt  thia  min^Jid 
consists  entirely  of  pure  carbokf  as  it  is  by  09^  fvho  «re  acquainted 
with  that  fact — a  hict  which  must  be  admitted  to  be  curious  ajwl 
important ;  but  not  to  constitute  every  thifig  of  any .  talue  will^. 
respect  to  the  mineralogy  of  the  diamond.  Gypsum  was  well  koovm 
by  its  properties,  and  was  applied  to  all  the  purposes  Cor  which  it  i| 
used  at  present,  before  Margraaf  and  Lavoisier  a^certaiiMed  it  taibe 
a  compound  of  sulphuric  acid  and  lime.  A  mineral<^ist  may  be 
very  well  acquainted  with  the  characters  of  gypsum,  csLoable  of  dis- 
tinguishing it  from  all  other  minerals,  and  aware  of  tne  diflereot! 
uses  to  which  it  is  applied,  though  he  be  ignorant  of  the  6c»if|i- 
tuents  which  enter  into. its  composition. 

We  must  not,  therefore,  confine  the  science  of  mineralc^  t^  dit 
mere  knowledge  of  the  constituents  of  minerals.  It  inclimes  mauy 
other  particulars  of  great  importance,  and  has  frequently  got  the 
start  of  chemical  analysis  in  its  conclusions.  Thus  calcareous  Mat 
and  anagonite  were  considered  by  mineralc^isb.  as  two  djuiuucl. 
species,  even  when  the  most  expert  chemists  were  uaaUe  to  Jiiooiw 
any  difference  in  their  composition.  When  cliemical  anaMb  shall 
liave  arrived  at  a  state  of  perfection,  we  may  expect  to  fioo  it  WCf 
in  every  respect  with  the  conclusions  drawn  from  the  extemal^bar 
racters ;  but  in  its  present  imperfect  state,  such  discrepanciep  Can*' 
not  be  avoided  ;  and  when  they  do  occur,  it  is  but  reasoju^ils  t^ 
give  the  superiority  to  the  deductions  from  the  external  chanictcki^ 
as  less  likely  to  mislead  us  than  an  imixfrfect  chemical  aiudyak. 

The  object  of  Berzelius  in  the  present  little  work  is  to  shew  (faat 
all  mineral  species  are  really  chemical  compounds,  composed  of 
ingredients  combined  in  d^nite  proportions,  and  capable  of  'being 
classified  into  orders,  genera,  and  species,  according  to  their  CKHU- 
position,  just  as  may  be  done  with  the  salts,  lliough  Dumerous 
analyses  of  minerals  exist,  ^et  it  must  be  confessed  that  these  defi*- 
nite  proportions,  this  chemical  composition  according  to  the  atomie 
theory,  can  be  perceived  only  in  a  small  number  of  individuals} 
while  the  great  body  of  the  mineral  kingdom  seems  to  bid  djefianca 
to  the  application  of  the  laws  of  chemistry.  But  this  discordance 
Berzelius  considers,  and  I  believe  with  justice,  as  only  apparent, 
and  not  real.  He  ascribes  it  to  three  causes  :  1.  The  iuacciiracy  of 
experimenters.  2.  The  mechanical  mixture  of  foreign  bodies  widi 
the  chemical  compounds,  in  consequence  of  the  situaiion  in.  which 
they  were  when  they  became  solid  or  ctystallized.    3.  TThe  deposi* 

'  tion  of  two  different  compounds  in  contact  with  each  otiier,  which 
gives  occasion  to  a  form  different  from  that  of  eiiber  of.tbie  cgp- 
pounds.  Thus  arragoniie  owes,  its  form  to  the  deposiUpn.ftf  .ao^itOHi 
of  carbonate  of  strontian  in  contact  with  carbonate  pif  Uo^,at  t}if 
time  of  its  crvstallization. 

<.  The  minerals  which  it  has  hitherto  been  impos^le.  to  briu 
under  the  laws  of  chemical  combiniitbn  are  die  stones,  cpipposS. 
e/i/V^/  of  fsflic^,  alumina,  IJroe,   and  oxidq  of  iron,    united  m 

furious  proportions.    Professot  Betvidvus  conceivies  tUai  in  i)m^ 

1  '■   "  ' 
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minerals  the  silica  'performs  the  function  of  an  acid,  and  that  it  i« 
chemicftUy  combined  with  the  other  earths  or  oxides  which  perform 
the  function  of  baj«es.  According  to  this  notion,  which  has  like-. 
wise  been  itdranced  by  Mr.  Smithson,  the  stony  bodies  are  in  reality 
salts.  But  they  are  often  of  a  more  complicated  nature  than  the 
salts  composed  of  the  common  acids  and  bases ;  for  in  the  siliciateSy 
as  Bertelitrs  terms  these  stones,  we  find  not  only  the  combination 
of  silica  with  One  base,  but  with  two,  three,  or  four  bases,  and 
often  in  various  proportions,  so  as  to  constitute  subsiliciates  or  super- 
ffiliciates. 

If  we  suppose  silica,  alumina,  magnesia,  and  lime,  to  be  com- 
posed of  one  atom  of  oxygen  and  one  atom  bf  base,  as  I  have  done 
ID  the  table  published  in  the  second  volume  of  the  Annals  of  Philo* 
sophy  5  or  of  two  atoms  of  oxygen  and  one  atom  of  base,  as  Ber- 
zelius  has  done,  it  is  obvious  that  the  number  of  integrant  par- 
ticles in  any  stony  body  may  be  determined  by  ascertaining  the 
proportion  which  the  oxygen  of  the  various  constituents  bear  to 
each  other.  Thus  suppose  we  examine  a  mineral  composed  of 
silica  and  lime,  and  6nd  that  the  oxygen  in  the  silica  is  three  times 
as  great  as  in  the  jiime,  it  follows  that  the  mineral  is  composed  of 
three  integrant  particles  of  silica  and  one  integrant  particle  of  lime; 
so  that  it  may  Ije  termed  a  trisiliciate.  This  is  the  mode  which 
Berzelius  .has  taken  to  determine  the  constitution  of  the  various 
Stony  bocues.  It  has  the  advantage  of  being  at  once  easy  and  accu- 
rate)^ supposing  lis  acquainte;d  with  the  composition  of  the  different 
i^hs.       ... 

Berzelius  supposes  silica  to  be  composed  of  50*36  silicon  + 
49*64  oxygen,  If  therefore  we  consider  it  as  a  protoxide,  it  follows 
that  the  weight  of  an  atom  of  silicon  is  r007,  and  the  weight  of 
an,  iniegraht' particle  of  silica  2'007*  He'  considers  alumina  sis 
ccimpopiBd  of  53-3  aluminum  +  46*7  oxygen.  The  following  table 
exhibits,  the  weight  of  an  atom  of  the  different  bases  according  to 
the  anj^lvs'es  employed  by  Berzelius  in  this  work. 

Weight.  Weight. 

Silicon..; 1-007  Silica 2-007 

Aluminum   ... .  1'141  Alumina '.  2'141 

Mii^nesium  . . . .  1*631  Magnesia 2*631 

vCalcium  ,...,..  2-571  Lime    3*571 

VKariiim     ......  8-523  Barytes     9*523 

lUs  table  will  enable  the  reader  to  calculate  the  composition  of 
the  difl^rent  stony  bodies^  which  have  been  subjected  to  an  accu- 
rate analysis;  For  example,  schaalsiein,  or  table  spar^  is  a  hy droits 
lisiliciate  of.  lime ;  somnite^  or  neplieline^  is  a  siliciate  of  alumina ; 
one  of  the  species  of  calamine  analyzed  by  Smithson,  and  com^ 
posed  of  silica  and  oxide  of  zinc,  is  a  siliciate  of  zmc)  ceriie  is  a 
siliciate  of  cerium.    Berzelius  gives  exaoaples  of  more  cqm^l^T. 

VoL.V.  N°  IV.  U 
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siliciatcs.  Thus  ichtliyophthalmite  is  a  hydrate  consisting  of  water 
combined  with  five  integrant  particles  of  trisiliciate  of  lime  and  one 
integrant  particle  of  trisiliciate  of  potash :  and  malacolite  consists 
of  one  integrant  particle  of  hisilidate  of  lime  and  one  integrant 
particle  of  bisiliciate  of  magnesia. 

Berzelius  proposes  to  divide  minerals  into  as  many  families  as 
there  are  simple  substances  known^  which  amount  to  about  46. 
The  families  are  divided  into  orders,  according  to  the  different 
electro- negative  bodies  with  which  the  most  electro-positive  are 
combined:  as,  for  example,  1.  Sulphurets :  2.  Carburets: 
3.  Oxides,  &c.  He  gives  the  following  examples  of  this  arrange- 
ment, which  will  make  it  more  intelligible. — Silver  Family, 
1st  order  :  Pure  silver.  2d  order:  Sulpliurets.  tid  order:  Stibiets, 
consisting  of  antimonious  silver  ore  and  silberspies-glanz.  4tk 
order :  Tellurets,  containing  the  various  ores  of  teUurium.  Sth 
order:  Aurets,  containing  electrum  and  auriferous  silver^  Gth 
order :  Hydrargyrets,  containing  native  amalgs^m*  7/A  order : 
Carbonates.  8th  order:  Muriates. — Iron  Family.  Ist  or^er: 
Native  iron.  2d  order:  Sulphurets.  3d  order:  Carburets,  ith 
order:  Arseniets.  5th  order :  Tellurets.  Cth  order:  Oxides.  7^ 
order  :  Sulphates.  Sth  order :  Phosphates.  9th  order :  Carbonates. 
loth  order:  Arseniates.  llth  order:  Chroma1;e;s.  \2th  order: 
Tungstates.  \3ih  order:  Siliciates.  I4th  order:  Tantalates. 
I5th  order:  Titaniates.  I6th  order:  Hydrates. — Familt  Of 
Aluminium.  \st  order :  Sulphates.  2d  order:  Fluates.  3^ 
order :  Fluo-siliciates.  4th  order  :  Siliciates.  1^/  subdivishm 
Single  siliciates,  comprehending  nepbeline,  collyrite^  &c.  2d 
subdivision :  Double  siliciates,  comprehending  beryl^  emerald, 
Euclase ;  mealy  zeolite,  lomonite ;  harmotome,  or  cross-stone  i 
mesotype,  schorl ;  felspar,  lepidolite,  lei^icite.  Sd  subdivision : 
Triple  and  complex  siliciates,  comprelieodrng  prehnite,  koupbplite^ 
mica. 

Five  appendices  are  added  to  the  dissertation  itself.  In  the  first^ 
Berzelius  gives  the  ground  of  his  calculations,  as  they  have  been 
already  explained  in  his  paper,  On  the  Cause  of  Chemical  Propor- 
tions, printed  in  the  second  and  third  volumes,  of  the  Atmats  of 
Philosophy,  The  second  appendix  exhibits  tlie  number  of  atoms 
of  oxygen  existing  in  the  variojas  oxides.  In  the  tbird  appendix  he 
explains  the  different  symbols  which  he  empJoj's.  in  his  discussions. 
The  fourth  contains  a  valuable  set  of  experiments,  on  magnetic  iron 
ore,  proving  it  to  be  a  compound  of  black  and  red  oxides  of  iron. 
This  valuable  paper  shall  be  inserted  in  a  subsequent  number  of  the 
Annals,  We  shall  likewise  in  a  future  number  insert  the  iifth 
appendix,  in  which  Berzelius  determines  the  proportion  of  oxygen 
contained  in  glucina. 
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Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

Feh,  23. — At  this  npeeting  a  part  of  a  paper  by  Sir  H.  Dary, 
entitled.  Some  Elxperiments  and  Observations  on  the  Colours  used 
in  Painting  by  the  Ancients^  was  read. 

March  2., — At  this  meeting  the  concluj^ion  of  Sir- H.  Davy'ij 
paper  was  read.  The  following  are  the  results  of  his  observations  : — 
The  experiments  were  made  on  colours  found  in  the  baths  of 
Titus,  in  the  baths  of  Livia,  and  other  ruins  of  Ancient  Rome,  as 
well  as  of  Potnpeii.  Some  of  them  were  discovered  in  vases  found 
below  the  ruins  of  the  Palace  of  Titus.  Tliese  were  identified  with 
the  colours  employed  in  v^rixnis  fresco  paintings  in  this  palace.    ^ 

Three  kinds  of  red  were  found  ia  a  vase  two  years  ago  i  the  fii'st,^ 
approaching  to  orange,  was  minium ;'  the  second,  a  dull  red ;  and 
the  third,  a  purplish  red,  were  ochres.  Another  red,  found  in 
fresco  paintings,  was  plainly  vermilion,  called  minium  by  the 
Romans,  who  gave  the  name  of  cerussa  usta  to  our  minium,  which 
Sir  H.  Davy  supposes  to  have  been  a  natural  carbonate  of  lead  burnt. 
The  yellows  are  ochres  diluted  with  difili;rent  quantities  of  chalky 
and  yellow  oxide  of  lead,  or  massicot.  No  sulphurets  of  arsenic 
Were  detected,  though  tliey  were  known  to  Pliny  and  Vitruvius. 

Jiump  of  a  deep  blue  frit  were  collected  among  the  baths  of 
Titus,  which  were  composed  of  soda,  silica,  and  oxide  of  copper. 
All  the  blues  were  composed  of  this  compotind,  and  the  intensity 
of  their  colour  was  reduced  with  carbonate  of  lime.  Sir  Humphry 
supposes  this  to  be  the  blue  colour  described  by  Theophrastits  as 
having  been  discovered  by  an  ISgyptian  King,  and  as  manufactured 
at  Alexandria.  The  cceriilkini  of  Vitruvhis  was  made  by  heating 
sand,  natron,  and  copper. 

No  traces  of  indigo  have  been  detected,  though  it  was  known  to 
the  ancients.  '  Cobalt,  wasi  observed  colouring  glass. 

The  greens  are  carbonate  of  copper,  except  one  which  approaches 
to  olive.  This  is,  the  common  green  earth  of  Verona.  Sir  H. 
thinks  it  not  improbable  that  many  of  the  carbonates  of  copper 
were  originally  acetites. 

In  the  bottom  of  a  broken  vase  found  in  the  baths  of  Titus  a 
substance  externally  cream-coloured,  internally  carmine,  existed, 
which  was  combustible,  and  left  abptjt  ^ij- of  siliceous,  aluminous, 
and  calcareous  earths.  It  is  regarded  as 'a  inke,  thougli  it  is  im- 
possible to  determine  whether  it  be  animal  or  vegetable. 

The  browns  are  mere  oxides  of  iron,  and  sometimes  mixtures  of 
iron  and  manganese. 

No  cerusse  was  found  among  the  whites,  whlclv  v<^t^  ^^\i^\'^') 
carbonates  0/  lime  and  fine  white  clays. 

u  2 
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The  ground  on  which  the  painting  was  executed  was  powdered 
marble,  cemented  with  lime,  which  was  polished.  No  wax  or 
animal  gluten  was  discovered  on  any  of  the  paintings. 

March  0  and  IG. — At  these  two  meetings  a  paper  was  read  from 
Dr.  Brewster,  on  the  laws  which  regulate  the  polarization  of  light 
bv  reflection  from  the  second  surfaces  of  transparent  bodies. 

LINN^AN    SOCIETY. 

At  the  meeting  of  the  7^l\  March  a  paper  was  read  from  Mr. 
Sowerby,  on  a  branched  fossil  found  in  Green  Sand,  War- 
minsier,  to  which  he  proposes  to  give  the  name  of  pedunculnin 
lobatum.     A  figure  was  also  exhibited. 

At  the  same  meeting  a  paper  was  read  from  the  Rev.  Patrick 
Keith  on  the  epidermis  of  plants,  in  which,  after  stating  the  gene- 
ral analogy  pointed  out  by  Grew,  and  other  early  vegetable  physio- 
logists, between  the  epidermis  of  plants  and  animals,  he  examines 
the  doctrine  especially  supported  by  M.  Mirbel,  who  regards  Aat 
substance  as  merely  the  external  surface  of  the  parenchyma  acted 
upon  and  hardened  by  the  atmosphere.  He  then  shows  that  this 
last  opinion  is  unfounded,  and  finally  endeavours  to  establish  the 
general  analogy  adopted  by  the  early  writers. 

A  memoir  from  Dr.  Leach  on  the  distribution  of  the  orders  com- 
posing the  class  Insecta,  with  descriptions  of  some  new  genera  and 
species  was  read.  In  the  following  table  an  outline  of  bb  classifi- 
cation is  inserted. 

CLASS  INSECTA. 

Subclass  L — amktabolia. 

Insects  undergoing  no  metamorphoses. 

Order  I.  Thysanura. — Tail  armed  with  seta. 
Order  11.  Anoplura. — ^Tail  without  setae. 

Subclass  II. — metabolia. 

Insects  undergoing  metamorphoses. 

Century  I.  Elythroptera, — Insects  with  elytra. 

Odontostoma, — Mouth  with  mandibles. 
*  Metamorphoses  incomplete. 
Order  III.  Colcoptera. — ^Wings  transversely  folded;  eljrtra  cnis- 
taceous,  covering  the  wings,  with  the  suture  strait. 

**  Metamorphosis  nearly  coarctate. 
Order  IV.  Strepsiptcra. — ^Wings  longitudinally  folded;  elytm 
coriaceous,  not  covering  the  wings. 

***  Metamorphoses  semi-complete. 
Order  V.  Dermapiera. — Wings  longitudinally  and  transversely 
folded;  elytra  somewhat  cnistaceous,  abbreviated,  with  the  suture 
strait. 

Orvkh  V[.  Orthoptera. — Wings  longitudinally  folded  ;  the  in- 
terna/ margin  of  one  elytron  covctvRjthe  tame  part  of  the  other; 
efytra  coriaceous.  ' 
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ORP£aVII.  Diciuoptera,'^W\ng^  longitudinally  folded  twice 
or  more ;  elytra  coriaceous^  nervous^  one  decussating  the  other  ob- 
liquely. 

Siplionostoma. — Mouth  with  an  articulated  rostrum. 

ORDBa  VI 11.  Hemiptera, — ^Elytra  somewhat  crustaceous,  or 
coriaceous ;  towards  the  apex  generally  membranaceous^  hori* 
zontal,  one  decussating  the  other  obliquely.  Metamorphoses  half 
complete. 

' Order  IX.  Omoplera. — Elytra  entirely  coriaceousi  or.membra- 
nac^ous,  and  meeting  obliquely,  with  a  strait  suture.  Metamor- 
phoses semi  -complete,  or  incomplete. 

Centuby  II.  Medamoptera. — Insects  without  wings  or  elytra. 

Ord£r  X.  Apiera. — Mouth  with  a  tubular  sucking  rostrum. 
Metamoi  piloses  incomplete. 

Cento  Ry  III.  Gymnoptera. — Insects  with  wings^  but  no  elytra; 

CoHORs  1.  Glossostoma, — Mouth  with  a  spiral  tongue. 

Order  XL  Lepidopteia. — Wings  four,  membranaceous,  with 
pterigostea,  covered  with  meal-like  scales. 

Cohors  II.  Gnathostoma, — Mouth  with  maxill®  and  lip.     . 
...  Order  XII.  Trichopiera. — Wings  four,  membranaceous^   with 
pterigostea,  and  hairy. 

«'-  Cohors  III.  Odontosioma.^Mo{xXh  with  mandibules,  tnaxilte/ 
and  lip. 

ORDE&.XIII.  Neuroptera. — Four  highly  reticulated  wings,  gene- 
rally equal  in  size ;  anus  of  the  female  -without  a  sting,  or  con^- 
pound  borer. 

'  Order  XIV.  Hmnenoptera. — Four  venose  wings,  hinder  ones 
smallest ;  anus  of  the  female  with  a  sting,  or  with  a  compound 
borer  or  oviduct. 

CoHORs  IV.  Siphonostoma.^^^oxxih.  tubular,  formed  for  sucking. 

Order  XV.  Diptera, — Wings,  and  haltares  or  balancers  two. 

At  the  meeting  of  the  21st  of  March,  a  paper  containing  some 
additions  to  the  Novi  Systematis  Ornithologici  rrolusio,  by  M.  Vieil- 
lot,  concluded  at  a  former  meeting. 

GEOLOGICAL  SOCIETY. 

-*  ■ 

Jan,  20,  1815. — The  reading  of  Dr.  Macculloch's  paper  on 
Glen  Tilt  was  concluded. 

The  remarkable  appearances  attending  the  junction  of  the  gra- 
nite and  of  the  schistose  rocks  at  Glen  Tilt  were  first  pointed  out  by 
Dr.  Hutton,  and  were  considered  by  him  as  affording  strong  proo6 
of  the  original  fluidity  of  granite,  and  of  its  having  forcibly  in-* 
truded  itself  into  the  situation  which  it  naw  occupies  at  a  period 
subsequent  to  the  fprmatioo  of  the  schist  with  which  it  is  intermixed. 

The  supporters  of  the  Wernerian  theory  who  have  visited  this 
remarkable  valley  have  denied  the  accuracy  of  some  of  Dr.  Hutton's 
descriptions,  and.  Iiav^  called  in  question  the  justness  of  the  conclu- 
sioos  deduced  hy  him  irom  these  appearauce^.    'CVv^^<^\c^csa\%s^Wx 
Dr.   Huttoa's  theory  have  brought  ioiward  couuv^t   'iX^\j^NSi^\^v%. 
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Hence  It  becomes  a  matter  of  considerable  importance  that  the 
real  nature  of  the  facts  appealed  to  by  both  parties  should  be  clearij 
ascertained. 

Most  of  the  previous  obsen^ers  appear  to  hare  confined  their 
researches  to  particular  parts  in  the  bed  of  the  Garry  (the  river 
^bich  flows  through  the  Glen),  where  the  rocks  may-  be  observed 
with  least  trouble,  and  where  the  junctions  of  the  granite  with  the 
schist  arc  the  most  obvious.  In  the  present  memoir  the  entire  bed 
of  the  river  from  one  end  of  the  Glen  to  the  other,  where  it  was 
accessible,  is  particularly  described,  as  well  as  the  slopes  of  the 
mountain  which  form  the  sides  of  the  Glen. 

The  right  side  of  Glen  Tilt  consists  for  the  most  part  of  red 
granite,  passing  sometimes  by  the  intermixture  of  crystals  horn- 
blende into  sienite.  This  granite  may  be  traced  to  Ben  Deary,  and 
thence  to  the  great  body  of  granite  forming  the  centre  of  the  High- 
lands, and  of  which  body  the  right  bank  of  Glen  Tilt  may  be  consi- 
dered as  the  southern  boundary. 

Tiic  surface  of  the  granite  is  irregularly  undulated  and  protube* 
rant.  Incumbent  on  the  granite  are  several  stratified  rocks,  the 
lowest  of  which  appears  to  be  quartz  rock,  which  is  covered  by,  and 
alternates  with,  mica-slatc,  cither  pure  or  passing  into  gneiss^  with 
clay-slate  and  witli  granular  lime-stotie,  either  the  common  blue 
variety,  or  white  rnarble,  which  latter  sometimes  contains  veins  and 
concretions  of  noble  serpentine,  and  is  sometimes  interstratified 
witii  thin  beds  of  tremoilte  and  of  sahlite. 

The  beds  lying  in  the  granite  are  sometimes  broken  off  abruptly; 
and  this  latter  rock  making  its  appearance  in  the  intervab  frequently 
gives  the  appearance  of  an  alternation  of  granite  with  die  stratified 
rocks  that  in  reality  lie  only  on  its  surface. 

The  stratified  rocks  are  for  the  most  part  very  reguiair  in  their 
position ;  but  where  they  are  in  contact,  or  approacn  very  near  to 
the  granite,  very  remarkable  disturbances,  and  other  changes,  are 
observed  to  take  place.  The  lime-stone  is  much  indurated,  and 
more  siliceous  than  usual.  Sometimes  it  contains  amall  grains  of 
rcddibh-brown  felspar ;  sometimes  the  lamina  of  the  lime-stone  are 
separated,  and  the  interstices  are  filled  up  with  granite ;  sometimes 
veins  of  various  magnitude  pass  from  the  body  of  the  granite  into 
the  superincumbent  beds,  occasioning  flexures,  fractures,  and 
various  intimate  and  fantastical  intermixtures  of  all  the  adjacent 
rocks;  sometimes,  on  the  other  hand,  lumps  and  masses  of  the 
stratified  rocks  arc  to  be  found  involved  in  the  granite. 

Quartz  rock  is  not  always  the  immediate  covering  of  the  granite; 
on  the  contraiy,  the  several  varieties  of  schist,  and  even  lime-stone^ 
are  sometimes  found  in  that  position,  a  circumstance  that  appears 
to  be  irrecuncileable  with  the  theory  of  ^he  stratified  rocks  having 
been  deposited  on  a  basis  of  pre-existing  granite,  but  easily  ac- 
counted for  on  the  theory  of  the  forcible  irruption  of  the  granite 
from  below  in  a  fluid  slate :  \n  wVAcVv  case  it  would  rupture  and 
peactraic  the  superincumbent  bcAs,  vuoie  otXtss^  witwX\Tk'^\»  t\\e 
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force  originally  impressed  upon  it^  and  to  the  degree  of  resistance 
offered  by  the  varying  thickness  and  solidity  of  the  stratified  rocks. 

A  letter  from  the  Rev.  Richard  Hennah^  jun«^  dated  Jan.  19^ 
1815^  was  read. 

The  object  of  this  letter  is  to  state  that^  in  addition  to  the  Infor- 
mation contained  in  the  former  letters  of  this  gentleman^  (read 
Nov.  13,  1814,)  concerning  the  occurrence  of  organic  remains  in 
the  Plymouth  lime-stone,  he  has  recently  found  many  well-defined 
shells  of  the  genus  turbo,  and  of  other  genera,  at  the  east  end  of 
the  Hoe  under  tlie  citadel ;  and  also  fragments  of  shells  ia  a  quarry 
at  Cat- down. 

A  memoir  on  the  native  oxide  of  uranium  of  Cornwall,  by  W. 
Phillips,  Esq.  M.  G.  S.  was  read. 

Uranite  in  green  tabular  transparent  crystals,  imbedded  in  fer- 
ruginous quartz,  has  been  found  by  Mr.  Phillipis,  at  Carharrock, 
near  St  Die.  It  has  also  been  found  by  him  in  very  minute  crys- 
tals, varying  in  form  and  colour,  and  accompanied  by  pitch  blende, 
ft  Tincroft  mine  near  Redruth ;  also  in  well  defined  crystals,  and 
accompanied  by  pitch  blende,  at  Tol  Carne  mine. 

At  Huel  Jewel  this  mineral  occurs  on  red  copper  ote;  and  in  a 
jsingle  instance  has  been  found  on  the  surface  of  Wavellite  from 
l^tenna  gwyn  near  St.  Austle.  Specimens  of  e^itraordinary  beauty 
liave  been  discovered  within  the  last  three  or  four  years  at  Gannis 
lake  copper  mine  near  Callington,  on  decomposed  granite. 

The  larger  crystals  of  this  mineral  are  all  deeply  striated  ;  and 
.even  the  most  minute  ores,  although  seemingly  well  defined,  are 
not  capable  of  being  accurately  measured  by  the  reflecting  gonio- 
meter. From  some  very  satisfactory  clearages  which  Mr.  Phillips 
has  obtained,  it  appears  to  have  natural  joints  parallel  to  the  lateral 
faces,  and  to  the  two  diagonals  of  a  tetrahedral  prism. 

The  paper  concludes  with  a  description,  illustrated  by  drawings, 
of  46  varieties  of  crystalline  form. 

A  paper,  entitled  Supplementary  Observations  on  Quartz  Rocks, 
made  in  1814,  by  Dr.  Macculloch,  was  read. 

This  rock  forms  the  larger  portion  of  the  great  valley  of  the 
Tunnel,  where  it  alternates  with  michceous  and  with  argillaceous 
schist,  with  lime-stone,  and  with  porphyry.  It  may  be  observed 
,  passing  insensibly  into  granite,  and,  when  it  alternates  with  mica- 
slate,  the  proportion  of  quartz  rock  will  be  foiind  to  prevail  in  the 
,  vicinity  of  granite ;  and  that  of  mica-slate  at  a  distance  from  the 
granite.  In  Ben  Gloe  it  occurs  incurvated  and  contorted  ;  atid  on 
Cairn  Gower  are  some  beds  consisting  wholly  of  large  and  small 
rounded  pebbles.  In  Mar  forest  it  alternates  \vith  large  incomplete 
garnets.  In  Glen  Tilt  it  presents  a  finely  laminated  structure,  like 
the  schistose  sand-stones  of  the  coal  stfata,  and  is  divided  by  riatu- 
ral  joints  into  rhombbidal  tables.  In  JBen  Gloe  it  occurs  of  a  beau- 
tiful pink  colour ;  and  in  Glen  Fernat  it  is  mixed  with  scales  of 
mica  forming  an  avanturine  capable  of  receiving  a  good  ^oli&h. 

March  3. — The  reading  of  Mr.  Horuet'a  ^\jex  otv  SXSfe  ^^^X^'^ 
of  the  South  IVestern  part  of  SomersetsVute  '^N^&Xi^^NN. 
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Article  XII. 

sciKNTfFic  tntelligkncb;  anp  notices  of  subjects 

CONNECTED  WITH  SCIJJNCB. 

I.   Lectures. 

Middlesex  //o?^?Vff/.— Dr.  Merriman's  next  Course  of  Lecture's 
on  Midwifory  and  the  Diseases  of  Women  and  Children  will  be 
delivercti  at  the  above  hospital  during  the  months  of  April  and  May. 
'i'he  Introductory  l-reciure  wili  be  read  on  Monday,  April   10,  at 

hult-  pa^t  ten  o'clock. 

11.  Smitkson  Tennaiity  Esq. 

It  is  with  much  concern  that  we  announce  the  death  of  Smitlison 
Teunant,  Es^q.  F.  R,  S.  and  Professor  of  Chemistry  in  the  Univer* 
sity  if  Cambridge ;  a  man  in  whom  genius,  talents,  and  virtue, 
Wire  united  in  their  highest  forms.  Although  his  industry  was 
checked  by  a  frame  naturally  weak,  and  a  languid  state  of  health, 
his  :i''qiiirenieins  in  science  were  remarkably  general,  and  in  many 
l-.;4iP**ho>  nroloiind. 

'J'iu'  i'ir"cui)isi;inL»es  of  Mr.  Tennant's  death  were  most  aflBicting. 
1-ie  w.is  rotuiniug  from  France,  whtre  he  had  been  several  RKonths, 
niui  WIS  waiting  at    Boulogne  for  a  favourable  wind.     He  had 
!  vMn  »l!y  eiiii>arked  on  Wednesday  the  22d  of  February,  but  the 
xr^^M'Y  was  obliged  to  put  back;   and  it  was  determined,  if  the 
t\;.\i)i  r  shodld  be  tolerable,  to  make  another  trial  in  the  evening. 
Pill  ill-:  the  interval  Mr.  T,  proposed  to  a  German  officer  of  distinc- 
(i«uu  whom  he  had  accidentally  joined  on  the  road,  and  who  was 
!\\so  ^'iing  to  England,  to  ride  with  him  to  Buonaparte's  Pillar, 
lu'Af  Boulogne.     In  returning  he  deviated  a  little  to  look  at  a  forti* 
ti«'a(ton  near  the  road.     But  as  they  were  attempting  to  pass  a 
th.iw-biidjie,   which,   owing  to  some  neglect,    was  not  pn4>erly 
M^uiril,  the  bridge  gave  way,  and  they  were  precipitated  into  the 
tti'Mi-h.    'ilie  officer  fortunately  escaped  without  any  serioufi  hurt; 
hut  Mr.  Tennant  was  found  fallen  under  his  horse,  and  was  taken 
up  s})eechless,  his  skull  and  one  of  his  arms  being  considerably 
fractured.     He  was  conveyed  with  difficulty  to  the  hospital  at  Boii<- 
logne,  as  the  nearest  and  most  convenient  place  to  receive  him, 
and  expired  in  hall' an  hour.  His  remains  were  interred  at  Boulogne. 
A  fuller  account  of  this  interesting  philosopher  is  preparing,  and 
will  be  given  in  an  early  number  of  the  Annals. 

111.  Dr.  Seeizen^  the  German  Traveller. 

Dr.  S^etzen  is  little  known  in  this  country,  except  through  a 
translation,  by  the  Palestine  Society,  of  a  brief  account  by  him  of  the 
countries  adjoining  the  lake  Tiberias,  the  Jordan,  and  the- Dead  Sea. 
As  his  merits  are  very  extraordinary,  it  will  be  interesting  to  give  a 
short  >'ketci)  respecting  him. 
Ulrich  Jasper  Seetzen,  born  \n  \\\e^\K»\wcv\c«A%lV\^of  Jever,  is 
the  son  of  an  affluent  farmer.    He  ^aa  ti^xc^vt^  »x  Qk^v\ti^gs&^ 
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where  he  took  a  degree  in  n^e^icine ;  and  having  steadily  regarded 
as  the  final  end  of  his  studies  the  exploring  the  interior  of  Africa, 
he  prepared  himself  by  the  study  of  natural  history  in. aU  its 
branches.  Eastern  languages^  and  astronomy^  geography,  &c.  In 
1802  he  left  Gotha,  accompanied  by  a  young  man  of  the  name  of 
Jacobsen,  and  went  to  Vienna,  whence  he  proceeded  with  some 
difficulty  to  Constantinople,  where  he  arrived  in  December,  1802. 
Thence  he  went  to  Smyrna,  which  he  quitted  in  Octobery  1803, 
having  previously  explored  the  adjacent  country.  He  then  resided 
at  Aleppo,  and  afterwards  at  Damascus ;  afterwards  he  examined 
the  geological  structure  of  the  country  towards  Jerusalem,  Lebanon,^ 
and  Latitibanon.  In  1805  he  travelled  through  Arabia  into  Egypt, 
and  finally  arrived  at  Cairo.  During  residence  at  this  last  place  (for 
two  years)  he  transmitted  his  vety  valuable  observations  in  separate 
dissertations  to  Germany,  where  many  have  been  published,  and 
many  remain  in  the  possession  of  his  relations.  In  1809  he  quitted 
Cairo,  returned  into  Arabia,  and  in  Nov.  1810  he  was  at  Mokka, 
since  which  no  correct  account  of  him  has  reached  this  country. 
A  report  hus  been  received  of  his  death,  but  in  a  very  suspicious 
form.  It  would  be  gratifying  to  his  friends  to  know  his  fate,  as  they 
would  then  be  enabled  to  give  the  whole  of  his  valuable  researches 
to  the  world,  a  part  of  which  only  has  hitherto  appeared  in  the  ^ 
journal  of  his  liberal  friend  Baron  Von  Zach. 

IV.  Gas  Light. — Conveyance  of  Steam  in  Pipes, — Smailesi  Angle 

at  which  Objects  are  perceptible. 

(To. Dr.  Thomson.) 
DEAR  SIR, 

I  have  been  much  gratified  by  the  information  which  has  come 
out  respecting  the  saccharometer,  in  consequence  of  my  inquiry  in 
your  Annals.  The^^  Philo^phical  Intelligence '^  is  a  most  interest* 
iog  part, of  that  work. 

Permit  me  to  suggest  to  you  that  accidents,  arising  from  philoso- 
phical negligence,  if  I  may  use  the  expression, — such  as  the  late 
explosion  of  a  brewer's  store  cask,  and  a  recent  accident  with  a  gas-" 
light  apparatus  at  Birminghan),— deserve  to  be  recorded  in  your 
jinnals,  for  obvious  reasons.  A  friend  of  mine  was  going  to  light 
two  large  manufactories  with  coal  gas,  but  since  the  late  accident  he 
has  been  undetermined  whether  to  proceed  or  not.  Will  it  be  pre- 
suming too  ;nuch  to  ask  your  opinion  respecting  the  new  mode  of 
illumination  with  gas?  The  opinion  of  so  experienced  a  chemist 
and  philesophei:  would  have  a  ipost  beneficial  influence.  And  what 
tort  of  coal  is  to  be  preferred  for  producing  the  gas  in  question  ?  I 
presume  the  diameters  of  the  conduit  pipes  have  hitherto  beeii  taken 
at  random,  and  tharthe  pressure  on  the  reservoir  of  gas  for  sending 
a  stream  through  tiie  pipes  has  not  yet  been  accurately  observed,  or 
at  least  not  published.  : 

I  am  also  desirous  to  inquire  how  far  steam  has  beeu  kv^o^tw v^V^€ 
conveyed,  or  bowfar  it  probftWy  can  be  convey^d^  ioT\i<tw\ti%^^«.^% 
and  how  large  the  condacfiilg  pipes  sV\>;>u\d  \>e  \o  ijtodxx^^^x^^'^^^ 
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effect.  Is  any  damage  to  be  expected  from  the  sudden  condehsation 
of  the  steam  on  its  first  application  to  the  cold  water:  I  have  been 
told  that  the  pipes  are  liable  to  burst  from  this  cause ;  a  circum- 
stance which  I  think  Count  Rumford  never  mentions  in  his  essays 
on  this  subject. 

One  more  query,  and  I  have  done.  Has  any  experiment  bcfen 
published  which  ascertains  the  smallest  object  or  angle  that  is  per- 
ceptible to  a  sound  unassisted  eye,  or  an  eye  assisted  with  a  given 
magnifying  power  ?  In  a  philosophical  work  translated  from  the 
French  I  have  read  that  the  eye  is  incapable  of  perceiving  an  object 
which  subtends  an  angle  of  lete  than  half  a  minute  of  a  degree. 
I  remain,  Sir,  most  respectfully,  your  obliged  servant, 

Feb.  S,  1815.  M. 

V.  Meteorological  Table.  From  the  Register  kepi  at  Kinfinms  Castle^ 
N.  Britain.     Supposed  Lat.  56*^  23^'.    jibove  tht  Sea  129  feet. 
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Mesult  of  three  Rain  (rages.  In.  100, 

No.  1.  Ou  a  conical  detaehed  hill  aboye  tbe  leTcl  of  the  sea  600  feet. . . .  33*84 

<-—  2.  Centre  of  garden,  120  feet /.... ; 20*05 

. S.  Kintauns  Castle,  129  feet ." J5-$9 

Mean  of  the  three  gages  . , .  *. i ...  * 23*61 

VI.  Boyal  Medical  Society  of  Edinburgh. 

The  Royal  Medical  Society  of  Edinburgh  having  agreed  to 
appoint  a  Committee  for  the  purpose  of  receiving  the  communica- 
tions of  members^  and  of  others  through  their  medium^  who  may 
favour  the  Society  with  interesting  facts  and  experiments  in  Medi- 
cine, or  with  unusual  appearances  in  morbid  dissection^  beg  leave 
earnestly  to  invite  the  members  to  transmit  such  communications  to 
the  Society  as  soon  as  possible. 

The  Committee,  consisting  of  six  extraordinary  memb^  resident 
in  Edinburgh,  together  with  the  four  Presidents  ex  officio^  wHl 
proceed  immediately  to  consider  such  papers  as  may;  be  transmitted 
to  4hem^  with  an  ultimate  view  to  publication.  . 

VII.  On  Imaginary  Ctthe  Roots ^    . 

(To  Pr.  Thomsoif.) 


'/    •  ( 


SIR, 

You  sometimes  insert  algebraical  comiDunications  in  your  Annals 
of  Philosophy.  I  have  lately  discovered  that  all  numbers  hafe  four 
imaginary  cube  roots,  which  is  contradictory  to  the  generally 
accepted  theory,  that  ^'  every  equation  has  as  many  roots  as  it  has 
dimensions,  and  no  more." 

The  imaginary  cube  roots  of  the  number  64  are  —  2  ±  \/  -r,  12 ; 
but  the  following  quantity  raised  tb  the  third  power  show^  that  it  is 
also  a  cube  root  of  the  same  number  64. 

-  '-"^-^  +  V-  V-i  -4  ^  -  3) 

I-.,   .  .        ■       ■ — — -  ■-      — -* 

—  V  +  •§■  -^  -  3 

^   ■         ,     ■ — ■ 


3  +   ^/--  3 
2 


12-2^/-3-h3+3'v/-3\/-(V  -I--/-  3) 
24  -f  2  a/  -  3  -  5  -  3  \/  -  3  >/  -'  (^  -  4  \/  -  3) 

..  — : : ! r ■  ■  ■  '■'  ' 

36  4-  0  +  (-  2  +  6  y  -  3)  V  *-  (,\'  -  %  V  -  «^ 
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Xo  find  the  vilne  of  the  last  term,  the  first  member  must  be 
squared,  the  second  member  must  be  multiplied  into  the  square, 
tnd  the  sign  of  th^  square  root  prefixed  to  the  result.    Thus^ 

-  2   +     6   >v/  -  3 
.—  2  +     6   \/  —  3 


— 

4 
108 

— 

24 

^ 

— 

3 

^ 

i04 

+ 

24 

V 
V 

— 

3 
3 

676 
108 

+ 

156  V 
156  V 

— 

3 

3 

784 

And  prefixing  the  sign  it  becomes  \/  784  =  28,  which  add^  te 
86  found  before  gives  64.  .    • 

I  am,  Sir,  your  obedient  servant, 

Tubneif  Park^  March  5,   1815.  JamES  LoCKHART. 

VIII.  On  the  Use  of  the  Cerebellum  and  Spinal  Marrmv. 

(To  Dr.  Thomson.) 
SIR»  London^  F«6.  14,  1815. 

In  the  26th  Number  of  your  Journal  is  announced  a  discovery  of 
the  use  of  the  cerebellum  and  structure  of  the  spinal  marrow/  by 
Dr.  John  Cross  of  Glasgow.  The  following  are  the  words  of  this 
announcement : 

'^  I  was  led  about  a  year  ago  to  conclude,  that  as  the  cerebrum  is 
the  fountain  of  sensation  and  intellect,  the  cerebellum  must  be  thic; 
organ  which  supplies  with  nervous  energy  the  face  and  other  parts 
of  the  head,  extrinsical  of  the  brain,  &c.''  Again,  ^^  I  found  that 
the  spinal  marrow  is  uniformly  composed  of  four  Ipngitudinal  divi- 
sions ;  two  larger,  anterior,  which  may  be  traced  into  the  cerebrum, 
and  two  smaller,  posterior,  which  may  be  traced  into  the  cere- 
bellum. I  suppose  that  the  two  anterior  portions  are  the  organ  of 
feeling ;  the  two  posterior,  of  motion." 

Now,  Sir,  this,  though  more  vaguely  stated,  is  so  closely  imi- 
tative of  a  statement  which  I  actually  published  nearly  six  years 
ago,  (in  Archives  of  Universal  Science,  vol.  iii.  for  July,  1809,) 
that  I  am  compelled  to  beg  you  will  do  me  the  justice  to  point  it 
out.     The  following  is  that  statement. 

**  From  the  peculiar  opposition  which  subsists  between  the  situa- 
tion of  the  face  and  cerebellum,  we  are  entitled  to  expect  a  similar 
opposition  in  their  functions.     As  the  face,  therefore,  occupied  by 
the  chief  organs  of  sense,  is  the  seat  of  sensation,  so  we  might 
expect  ike  cerebeUum  to  be  the  Qrgan  of  volition-    This  supposition 
receives  additional  force  from  the  covvsKdierdXAOYL  iJaaX,  ^%  \.\\e  or^gaDs- 
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of  sense  and  the  cerebelhim  are  the  iSrst  aiffl  tlA  Idit  portions  of 
the  nervous  system  ;  so  sensation  and  volition  are  the  fir^  alid-the 
last  of  its  functions.  But  thts  supposition  is  completely  confirmed^ 
when  we  recollect  that  the  degrees  of  voluntary  power  always  bear 
a  close  analogy  to  the  various  magnitudes  of  the  cerebellum.  In 
fishesy  fov  instance,  which  possess  amazing  locomotive  power,  the 
cerebellum  is  often  largei*  than  the  hemispheres  1  (P.  176,  Op.  Cit.) 

^  The  spinal  marrow  actually  consists  o^  four  columns,  of  which 
two  are  anterior  and  two  postei'ior.  In .  the  anterior  columns  ter- 
minate the  anterior  fasciculi  of  all  the  spinal  nerves ;  and  these 
columns  themselves,  passing  through  the  medulla  oblongata,  crura 
cerebri,  and  corpora  striata,  terminate  in  the  hemispheres  of  the 
cerebrum.  The  anterior  fasciculi  of  the  spinal  nerves  are,  there- 
fore, their  ascending  fasciculi,  and  the  anterior  columns  of  the 
spinal  marrow  are  its  ascending  columns.  From  the  cerebellum 
again  descend  the  posterior  columns  of  the  spinal  marrow,  and  from 
these  proceed  the  posterior  fasciculi  of  the  spinal  nerves.,  fhe 
posterior  columns  of  the  spinal  marrow  are,  therefore,  its  descend- 
ing columns,  and  the  posterior  fasciculi  of  the  spinal  nerves  are 
their  descending  fasciculi.  Hence  it  is  that  these  nerves  and  almost 
all  the  nerves  of  the  lodyi  hxive  filaments  of  ascending  and  filaments 
of  descending  impression;  care  at  once  nerves  of  sensation  and  nerves 
of  locomotion,^  (Page  142.) 

These  quotations  are,  1  believe  Sir,  siiflSciehtly  decisive  as  to  the 
original  author  of  those  discoveries,  which  Dr.  Cross  intends  to 
make  the  subject  of  his  promised  work. 

On  this  subject  I  may  take  this  opportunity  of  observing,  that 
my  friend  Dr.  Spurzheim,  (in  his  recent  and  very  valuable  work  on 
the  Anatomy,  Physiology,  and  Physiognomy  of  the  Brain,)  bas 
most  certainly  erred  in  denominating  the  cerebellum  the  organ  of 
amativeness;  for  physical  love  no  further  depends  on  the  cerebellum 
than  that  its  degree  is  of  course' inseparably  connected  with  the 
degree  df  voluntary  power  which  is  the  proper  function  of  that 
or^an;  and  hence  it  is,  that  the  bull  and  stallion,  having  larger 
cerebella  and  more  energetic  voluntary  power,  have  also  a  stronger 
propensity  to  physical  love  than  the'  ox  and  cow,  or  the  gelding  and 
mare.  Notwithstanding  this  objection  however,  I  r^dkon  that  work 
the  most  important  accession  to  oar  anatomical  knowledge  which 
ever  has  been  made  by  any  philosopher.* 

I  remain.  Sir,  with  great  respect,  your  obedient  Servant, 

Alexanobb  Walker. 

«  Since  writinj;  the  above.  Sir,  I  observe  in  tlieSlth  DtMaber.of  your  (foiiroid  a 
letter  addressed  to  yoa  by  Dr.  Leacb,  in  «vhidi  be  indicates  4kB  lairgt  work  jof  Qatt 
and  9piirzheiin  on  the  brain,  published  at  Parit  in  1807,  a»  tb6,ori^o|U  ^urc^bf 
the  discoveries  so  unfairly  claimed  by  Dr.  Crpss.  In  answer  to  Dr.  Leach,  t  need 
only  say,  1.  That  Gall  and  Spurzbeim'a  woVk  acto&lly  cdntiiAto  ito  #iick  itaiei> 
Ments;  and  2.  That  sttcb  statemfffitt  ar*  ^tnla  direet'  op^MUJbMi.xIft  lbib^.<=4^- 
Irines.         '  ■-.■...-,......,■■ 
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IX.  On  the  Organic  Rernains  in  Plymouth  Lime^sione. 

(To  Dr.  Thomson.) 
SIR,  Ciiad^l^  Plymouth,  March  9,  1815. 

In  the  last  Number  of  the  Annals  of  Philosophy  there  is  a  letter 
on  my  having  found  madrepores  and  shells  in  the  lime-stone  rocks 
at  Plymouth.  I  should  probably  not  have  troubled  you  with  a 
reply,  had  it  not  been  stated  that  no  shells  had  beqn  observed  in 
those  rocks  "  in  situ."  It  appears  Dr.  Leach  is  not  aware  of  the 
discovery  of  a  bed  of  lime-stone,  abounding  in  shells^  in  the  dock- 
yard ;  and  probably  he  is  equally  unacquainted  with  my  communi-^ 
catioiis  to  the  Geological  Society,  and  the  specimens  which  I  hare 
sent  for  the  use  and  inspection  of  its  members.  In  addition  to 
these,  I  could  show  him  many  varieties  of  shells  which  I  have  ob- 
tained  from  various  parts  of  the  rocks  in  this  neighbourhood.  I 
might  add,  about  the  same  time. 

With  respect  to  the  madrepores,  Dr.  Lockyer,  with  some  other 
friends,  accompanied  me  in  one  of  my  visits  to  the  quarry  where  I 
first  found  them  ;  and  he  was  of  opinion,  I  remember^  that  they 
had  more  the  appearance  of  imbedded  stalactites  than  of  animal 
remains ;  and,  as  I  was  of  a  different  opinion,  in  seading  some 
specimens  to  the  Geological  Society,  1  thought  they  might  be  in- 
teresting at  least,  if  they  did  not  tend  to  any  useful  purpose. 

As  to  the  specimen  in  my  possession  of  what  Dr.  Leach  calls 
madreporlte  of  a  fine  blood-red  colour,  I  never  considered  it  as 
such,  but  of  a  quite  different  nature.  It  was  giveq  to  me  several 
years  ago,  as  coming  from  the  neighbourhood  of  Stonehouse,  or 
Devil's  Point,  and  believing  it  to  he  the  case,  I  have  made  many 
attempts  to  discover  its  native  bed,  though  without  success. 

I  have  no  time  for  uninteresting  or  useless  writing ;  bat  deeming 
the  field  of  Science  and  Natural  History  open  to  all  who  are  dis- 
posed to  enter  it,  I  shall  continue  my  researches  as  hitherto,  with- 
out giving,  I  hope^  at  least  without  intending  to  giv^,  oflbnce  to 
anyone;  and  certainly  without  assuming  to.  myself  the  merit  (if 
any)  which  others  may  think  due  exclusively  to  their  own  labours. 

I  have  the  honour  to  remain.  Sir,  your  obedient  Servant, 

RjCHAaj)  HennaHj  Jun. 


Article  XIII. 

Scientific  Books  in  hand,  or  in  the  Press. 

Dr.  Ronalds,  of  Coventry,  is  preparing  for  the  Press  a  Translation 
of  the  celebrated  little  work  of  Cabanis  on  Certainty  in  Medicine. 

Mr.  Huish  will  shortly  publish  a  Scientific  and  Practical  IVeatise  on. 
the  Management  of  Bees,  with  Plates. 

Mr.  Parkes,  the  author  of  the  Chemical  Catechism,  has  in  the  Presf 
a  series  of  Chemical  Essays,  to  be  published  in  four  pocket  voliimeih 
iaehidiDg  a  variety  of  Explanatory  Notes,  and  an  Index.    It  w31  Iw 
illustrated  with  more  than  ^  Co]^pet-'?\tkX^'£*Tv^wm^ft* 
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REMARKS. 

Second  Month. — 1,  2.  Misty  dull  weather.  3.  Cloudy:  wind 
and  rain  in  the  night.  4.  Temp.  49°  at  the  time  of  observation  : 
fine  :  CumuLuSy  oeneath  hazy  Cirrus.  5.  Clrrostratus  and  haze  at 
sun-rise,  and  much  dew,  which  did  not  evaporate :  a  very  fine 
day :  temp.  56^  in  the  sun :  p.  m.  Cumulostratus.  6.  The  same, 
followed  hy  rain.  7«  »•  i^-  Overcast,  dripping  :  p.  m.  wind  N.W.: 
groups  of  CumuhstratuSj  QmiuluSy  and  Cm'ostralus,  occupying 
the  whole  S.  from  one  to  two,  coloured  light  indigo,  with  red  haze 
above,  and  attracting  the  smoke.  8.  p.  m.  The  wind  rose  at  S. 
with  the  usual  liollow  sound :  a  beating  rain  from  that  quarter 
ensued.  9.  Mibty,  from  a  diffused  Cirroslratus^  and  cloudy  above. 
Water  from  a  well,  which  might  be  10^  warmer  than  the  air, 
emitted  a  visible  steam.      10.    Cloudy  :    dripping  at    intervals. 

11.  The  same :  dark  Nimbi  passed  in  the  S.,  the  wind  being  W.  p.  m. 

12.  a.m.  Missty:  cloudy:  wind  and  showers.  13.  A  wet  windy 
morning,  succeeded  by  a  very  fine  day :  CwtmibiSy  with  Cirrus. 
14.  A  very  moist  Cirrostratus,  a.  m. :  then  fine,  with  various 
clouds :  a  little  misty  rain  at  night.  15.  Much  dew  :  the  rain  kept 
off  till  evenitig.  16.  Windy :  wet :  a  lunar  corona.  17-  Morning 
clear,  wi(h  dew  :  then  Cumulus ^  whit  h  becoming  dense  inOscu-' 
lated  wltii  the  clou^  above  aud  with  the  smoke  :  a  little  rain  p.  m.: 
lunar  corona.  18.  Slight  hoarfrost:  haze,  passing  XoCirtus  and 
Cirrostratus,  19.  Heavy  Cumuloslrati  through  the  day  :  inuph 
wind.  20.  Windy:  wet:  lunar  halo  at  night.  21,  22.  Cumiifor 
stratus:  windy.  23.  Fine.  24.  Ramified  C/Vroy/rfl^i/j,  indicating 
wind,  which  followed.  2S.  Blustering  wind,  with  CunifilostratiiSy 
and  strong  evaporation  :  a  little  rain  notwithstanding.  26.  Showeins, 
which  laid  the  dust :  a  sudden  clearing  in  the  W.  at  sun-set. 
27.  Very  white  frost :  a  fine  day,  out  of  the  smoke.  i&.  Hoar 
frost,  and  a  frozen  mist :  a  serene  day. 

Third  Man  ill, — 1.  Hoar  frost:  Cirrus  in  a  fine  elevate  j  veil, 
passing  to  Cirrostratus,  and  exhibiting  between  ten  and  eleven  a 
solar  halo :  a  very  fine  day^  the  pollution  of  the  smoke  excepted. 

RESULTS. 

Winds  variable,  but  for  the  most  part  Southerly. 

Barometer:  Greatest  height .'?0M7  inches 

Least *29-28 

Mean  of  the  period  ....  29'785 

l^hermometer :  Greatest  height 57^ 

Least ^ 25 

Mean  of  the  period  ....  44'43 

Evaporation,  0*80  inch.  Rain^  1*18  inch.  ; 

Tottenham,  L.  "HOWARD. 
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Article  I. 

JBiographieal  Account  of  Joseph  Blacky  M.  D.  F.  R.  S.  £.  Cfe, 
Professor  of  Chemistry  in  the  University  of  Edinburgh. 

By  Thomaa  TTiomsoD,  M.  D*  F.  R.  S. 

\|;HE  matexiak  from  which  the  following  account  was  drawn  wete 
fir^t  given  to  the  public  in  the  preface  to  Dr.  filack's  lectures^ 
edited  by  Professor  Kobison.  Mr.  Kobison  informs  us  that  he  wasi 
indebted  ibr  most  of  his  facts  '^  to  a  paper  read  to  the  Royal 
Society  of  Edinburgh  by  the  near  relation  of  Dr.  Black,  Dhr.  Adam^ 
ferguspo,  Professor  of  Mathematics  in  the  University,  and  well 
known  in  the  republic  of  letters  b^  works  of  the  very  first  rank/' 

,Pr«  Joseph  JBlack  was  bom  in  France  On  the  banks  of  the 
Garonne  in  the  year  1728.  His  father,  Mr.  John  Black,  was  a 
native  of  Bel&st,  in  Ireland^  but  of  a  Scotch  iamily,  which  had 
been  some  time  settled  there*  Mr.  Black  resided  for  the  most  part 
at  Bourdeaux,  where  he  carried  pn  the  wine  trade.  He  married  a- 
daughter  of  Mr.  Robert  Gordon,  of  Hilhead,  in  Aberdeenshire^ 
who  was  also  engaged  in  the  same  trade  at  Bourdeaux. 

The  mother  of  Dr.  Black,  aqd  the  mother  of  Mr.  James  Russel^ 
Professor  of  Natural  Philosophy  in  the  University  of  Edinburgh^ 
were  sisters )  and  the  mother  of  Dr.  Adam  Ferguson  was  their 
aunt,  a  circumstance  which  was  the  origin,  though  not  thex^ment^ 
of  a  friendship  subusting  between  tfaein  through  life. 

In  the  year  1740  young  Blapk,  H^eo  in  the  .12th  year  of  his  age^ 
was  sent  to  Bel&st,  that  he  mig^t  have  the  education  of  a  British 
lubject.  Aft«r  finisbiQg  bis  granmmr  scthool  edneatioo,  rhe  went,  in 
1746y  to  the.  ynivenity  of  Glasgow.  Dr.  CuUen  had  commenced 
bia  great  literary  career,  and  having  mada  ^Wmm  dl  ^^K^nift^^v:!^ 
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chemistry  as  a  field  still  uDtrodden,  was  delivering  lectures  upon 
that  science  in  the  University  of  Glasgow.  These  lectures  caught 
the  congenial  fancy  of  young  Black,  who  speedily  became  a  zealous 
chemist,  and  the  favourite  pupil  and  friend  of  his  roaster.  Mr* 
Black  had  made  choice  of  medicine  as  the  profession  to  which  be 
proposed  to  attach  himself;  and  in  1750  or  1751  he  went  to  the 
University  of  Edinburgh  to  finish  his  medical  studies.  Here  he 
lived  in  the  house  of  his  cousin  German,  Mr.  James  Russel,  Pro- 
fessor of  Natural  Philosophy,  in  whose  society  he  must  have  passed 
his  time  both  agreeably  and  profitably. 

At  this  period  the  opinions  of  the  n^edical  professors  were  divided 
about  the  manner  in  which  certain  lithontriptic  medicines  acted  in 
alleviating  the  excruciating  pains  of  the  stone.  One  of  these 
medicines  was  lime-water.  They  all  belonged  to  the  class  of  bodies 
called  caustic,  and  their  efficacy  was  ascribed  to  this  causticity. 
Now  tl)is  causticity  was  always  induced,  either  directly  or  indirectly^ 
by  the  fire.  Thus  lime-stone  in  its  natural  state  possesses  no  caustic 
properties ;  but  by  exposure  to  a  strong  heat  it  is  converted  into  the 
caustic  substance  called  quick-lime.  The  investigation  of  the  nature 
and  cause  of  this  causticity  was  considered  as  very  important.  It 
drew  the  particular  attention  of  Mr.  Black.  He  investigated  the 
subject  with  his  accustomed  precision  and  coolness;  and  having 
ascertained  it  in  a  satisfactory  manner,  made  it  the  subject  of  his 
inaugural  dissertation  in  1754,  when  the  degree  of  Doctor  of 
Medicine  was  conferred  upon  him  by  the  University  of  Edinbuj^h* 
Next  year  he  published  his  experiments  upon  magnesia  oBni,  qukk' 
lime,  and  other  alkclbie  substances^  in  which  the  whole  subject  ms 
developed  at  length. 

Just  at  this  time  Dr.  Cullen  was  removed  to  Edinburgh,  add  the 
chemical  chair  in  Glasgow  became  vacant.  Dr.  Black's '  experi' 
ments  on  magnesia  and  quick-lime,  which  afforded  by  far  the  noest 
specimen  of  chemical  investigation  hitherto  offered  to  the  public, 
secured  him  that  chair.  Accordingly  he  was  appointed  Professor  <rf 
Anatomy,  and  Lecturer  on  Chemistry,  in- the  University  of 
Glasgow.  Not  considering  himself  as  sufficiently  qualified  fcH- the 
anatomical  class,  he  exchanged  tasks  with  the  Professor  of  Medi- 
cine. While  in  Glasgow,  therefore,  his  lectures  On  the  institutes 
of  medicine  constituted  his  chief  task.  He  engaged  likewise  in  the 
practice  of  medicine ;  and  from  the  sweetness  of  his  manners,  and 
the  goodness  of.  his  heart,  soon  became  a  favourite  prac(;itioner« 

While  in  Glasgow,  he  brought  to  maturity  his  speculations  con- 
cerning heat,  which  had  occupied  his  attention  from  the  very  com- 
mencement of  his  medical  studies.  They  constitute  one  ef»th^ 
most  important  additions  ever  made  to  science,  and  furnish  the' 
most  delightful  proofs  of  the  wisdom  and  beneficence  of  the  Author 
of  nature.  -  •  - 

Dr.  Black  continued  in  the  University  of  Glasgow  from  1756  to^ 

l^GG.     In  that  year  Dr.  CuUen^  Chemical  Professor  in  EdinbHrghr 

was  appoiated  Professor  of  Mediclue)  and  thus  a  vacancy  was  madr 
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in  the  chefnical\chair  of  that  Univiersity.    TTiere  war  but  one  wish 
witli  respect  to  a  successor.    Indeed,  when  the  vacancy  happened 
in  1756,  by  the  death  of  Dr.  Plummer,  Dr.  Black's  reputation' 
stood  so  high,  that,  had  it  depended  on  the  University,  he  would 
have  been  appointed  to  the  chair.     He  had  now  greatly  added  to 
his  claim  of  merit  by  his  important  discovery  of  the  procedure  of 
Nature  in  producing  fluidity  and  vapour ;  and  he  had  acquired  the 
high  esteem  of  every  one  by  the  singular  moderation  and  scrupulous 
caution  which  marked  all  his  researches.     Dr.  Black  was  appointed 
to  the  chemical  chair  of  Edinburgh,  to  the  general  satisfaction  of, 
the  public  ;  but  the  University  of  Glasgow  sustained  an  irreparable 
loss.    In  this  new  scene  his  talents  were  mcH'e  conspicuous,  and 
more  extensively  useful.    The  number  of  his  pupib  underwent  a 
progressive  and  annual  increase  during  the  whole  time  that  he  was 
Professor.     Many  of  these  pupils  were  from  the  workshop  of:  the 
artist  or  manufacturer,  and  had  not  enjoyed  the  advantage  of  a 
liberal  education.     Yet  such  persons,  in  the  opinion  of  Dr.  Black; 
constituted  by  rio  means  the  least  important  part  of  his  class.     He 
laboured,  therefore,  with  the  greatest  assiduity,  to  bring  bis  lectures 
to  a  lev'el  \Vith  this  least  informed  part  of  his  audience ;  and  thus 
every  year  he  rendered  them  more  and  more  elementary.     Hi^ 
lectures  were  always  listened  to  by  his  audience  with  inexpressible 
delight.    His  voice  was  low ;  but  sweet  and  distinct.    His  language 
was  simplicity  itself ;  but  always  apposite,  and  never  vulgar.     HSs 
experimemal  illustrations  were  exactly  suited  to  the  object  in  view, 
and  carried  full  conviction  to  the  mind  of  the  spectator:  there  was 
no  glare,  no  pardde,  no  showman  exhibition ;  but  an  attic  elegance 
and  simplicity  highly  delightful  to  a  refined  and  cultivated  mindi   t 
describe  the  lectures  such  as  I  listened  to  them  myself,  about  the 
year  1796.    But  at  that  period  Dr.  Black's  vigour  was  nearly  gonie.' 
Indeed  his  state  of  health '^vas  such  that  he  was  obliged  to  employ 
ari  assistant  to  help  him  in  his  experiments,  and  to  lecture  for  him 
occasionally.    But  even  "With  all  these  disadvantages,  the  effects  of 
his  lectures  were  such  arf  I  can  never  forget  :■  they  made  an  impres- 
sion on  my  mind  which  fio  time  can  efface. 

Dr.  Black's  health  had  been  always  delicate.  The  least  exertion 
brought  on  a  coughj  vrith  a  spitting  of  blood.  This  obliged  him  to 
remain  a  tranquir  spectator  of  the  chemical  discoveries  which  were 
constantly  pouring  in  from  all  quarters,  and  to  leave  it  to  others  to 
explore  the  tempting  fields  which  he  had  originally  laid  Open. 
Towards  the  latter  period  of  his  life,  when  undue  advantages  were 
taken  by  certain  foreigners  of  the  discoveries  which  he  had  made, 
without 'any  acknowledgment  of  obligations  to  the  original  disco- 
verer, he  was  urged  by  his  friends  to  lay  an  historical  detail  of  the 
whole  of  his  labours  befote  the  public.  He  began  this  task  more 
than  once ;  but  was  always  obliged  to  desist  almost  immediately, 
in  consequence  of  the  illness  brought  on  by  this  unusual  exertion  of 
tfiought..        .  •   ' 
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By  abstftining  from  all  exertioDi  by  living  in  the  most  abstemious 
manner^  and  by  constant,  though  moderate  exercisei  he  contrived 
to  enjoy  an  almost  uninterrupted,  though  feeble  state  of  beahh,  and 
to  prolong  his  life  to  a  considerable  old  age,  happy  to  the  last  day, 
and  capable  of  enjoying  the  conversation  of  a  few  select  friends. 
His  only  apprehension  was  that  of  a  long  continued  sick  bed ;  and 
this  perhaps  less  from  any  selfish  feeling  than  from  the  humane 
consideration  of  the  trouble  and  distress  occasioned  to  attending 
friends ;  and  never  was  this  modest  and  generous  wish  more  com- 
pletely gratified.  ^'  On  the  26ih  Nov.  IJ^^y  and  in  the  71st  year 
of  his  age,  be  expired  without  any  convulsion,  shock,  or  stupor,  to 
announce  or  retard  the  approach  of  death.  Being  at  table  with  his 
usual  fare — some  bread,  a  few  prunes,  and  a  measured  quantity  of 
milk  diluted  with  water;  and  having  the  cup  in  his  hand  when  the 
)a«t  stroke  of  his  pulse  was  to  be  given,  he  set  it  down  on  his  knees, 
which  were  joined  together,  and  kept  it  steady  with  his  hand  in  the 
manner  of  a  person  perfectly  at  ease;  and  in  this  attitude  expired^ 
without  spilling  a  drop,  and  without  a  writhe  on  his  countenance  } 
as  if  an  exptriment  had  been  required  to  show  to  his  friends  the 
fiicility  with  which  he  departed.  His  servant  opened  the  door  to 
tell  hiui  that  some  one  had  left  his  name,  but  getting  no  answer, 
5itrpprd  HlK)ut  half  way  towards  him,  and  seeikig  him  sitting  in  that 
fttsy  p««turt%  sup|H>rting  his  bason  of  milk  with  one  hand,  he 
thiHiglu  thrtt  he  had  dropped  asleep,  which  he  had  sometimes  seen 
hap|>en  after  his  meals.  He  went  back  and  shut  the  door ;  but 
lietore  he  gin  down  »tairs  some  anxiety,  which  he  could  not  account 
ft)r«  made  him  return  and  look  again  at  his  master.  Even  then  h^ 
wns  s:itisHod«  after  coming  pretty  near  him,  and  turned  to  go  away; 
\uit  ix^niw  rviurning»  and  coming  quite  close  to  him,  he  found  him 
viitluHit  life. 

**  So  ended  a  life  which  had  passed  in  the  most  correct  applica* 
lion  i>f  reason  and  guixl  sense  to  all  the  objects  of  pursuit  which 
(*)\uii!eiuv  had  pn^s^eribed  to  his  lot,  with  many  topics  of  agreeable 
reeolkvtion,  and  tew  things  to  ruffle  his  thoughts.  He  had  long 
enjoytil  the  tender  and  atiectionate  regard  of  parents  whom  he 
kui'iU  hoiuniTed«  ;ind  revered  ;  with  the  delightful  consciousness  of 
heihg  n  dutltu)  M^n.  .-ind  U'ing  cherished  as  such— -one  of  a  fiimilf 
ninaikaMe  for  M\a*:ne>s  of  i!i>pi«itIon  and  manners,  he  had  lived 
\\\\\x  his  bivthers  and  M>ter$  in  terms  of  mutual  love  and  attaclv- 
iiient.  Ho  ImuI  :evcr  K\si  a  friend,  but  by  the  stroke  of  nortality, 
ui:il  i\e  Kit  hins.lf  uvrthy  of  that  constancy  of  c«?gard.  He  had 
lo)U)v\ed  a  profo5.oo:)  altKWther  to  his  ia>te  j  aad  had  followed  it  in 
a  iii.4ir.jer.  ar  d  with  a  m\;.4:<<.  wWich  procured  him  the  caiecm  and 
rcspec:  ot  ali  ev>n*.peter.i  jv.t'ji^s,  and  s<t  his  name  among  the  most 
eminci.t :  ar.d  Ik-  «•.».«  iv;i>o:rn?  thiu  hii  reputation  was  not  unme- 
rited ;  ;;n:i  wiih  a  success  in  point  of  emolument  which  secured  the 
respect  even  of  tht  ignorant ;  whieh  gave  him  the  command  trf 
every  rational  gratidcation^  and  enabled  him  to  add  fftJtij  to  di» 
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comforts  of  the  nameroitt  descendaDts  of  his  worthy  parents-^beirs^ 
not  only  of  their  name,  but  likewise  of  their  uDambitious  modentt 
tion  and  amiable  simplicity  of  character." 

Tlie  publications  of  Dr.  Black  (omitting  his  inaugural  disserta« 
taon)  amount  only  to  three  short  papers ;  for  respecting  his  disoove* 
ries  and  sfieculations  concerning  heat,  he  published  no  account  at 
ail.  In  the  year  1603,  or  three  years  after  his  death,  his  lectures 
were  published  by  Dr.  John  Robison,  Professor  of  Natural  Philo* 
iophy  in  tlte  University  of  Edinburgh^  who  undertook  the  task  of 
editor  at  tlie  request  of  Dr.  BIack*s  friends.  They  appear  to  me  to 
be  a  pretty  fair  representation  of  his  lectures  such  as  they  were 
about  the  year  1 7^^  ;  and  though  it  was  by  no  means  doing  justice 
to  Dr.  Black  to  give  to  the  world  lectures  never  intended  for  publU 
cation,  and  just  at  a  period  too  when  the  science  1^  assumed  a 
new  form,  quite  different  from  that  under  which  he  had  been  accus* 
tomed  to  view  it ;  yet  they  convey  a  very  happy  view  of  the  elegant 
simplicity  of  maimer  by  which  he  was  distinguished,  of  the  verjf 
apt  illustrations  by  which  the  different  subjects  that  he  treated  weria 
elucidated,  and  ot  the  true  philosophical  caution  with  which  all  hia 
conclusioiis  were  drawn. 

His  l:!lxperiments  upon  Magnesia  Alba»  Quick-Lime,  and  other 
Alkaline  Substances,  were  published  in  17^5,  and  constitute  in  mf 
opinion  one  of  the  very  best  specimens  of  analytical  investigatioii- 
ever  offered  to  the  public.    It  was  known  that  when  limf-stone.ia 
exposed  to  a  violent  heat  for  a  sufficient  time,  it  b  converted  into 
quick- lime<,  a  substance  which  has  a  strong  caustic  taste,  gives  % 
green  colour  to  vegetable  blues,  corrodes  animal  and  vegetable  subn 
stances,  &c.     If  pearl  ash  be  mixed  with  three  or  four  times  itg 
weiglit  of  quick-lime,  and  agitated  tor  some  hours  in  a  quantity  o£ 
water,  the  quick*-time  is  converted  into  chalk,  and  the  pearl-ash 
becomes  exceedingly  caustic  and  corrosive.    These  facts  were  suffi« 
ciently  known ;  but  no  satisfactory  explanatbn  of  them  had  beeli> 
offered,  though  it  was  generally  believed  that  the  fire  had  imparted 
something  to  the  lime  to  which  it  was  indebted  for  its  causticity. 
Dr.  Black  demonstrated,  by  the  most  decisive  experiments,  that 
lyhe-stone.is  a  compound  of  two  substances  ;  namely,  quick-lime- 
and  a  ^culiar  species  of  air  which  acts  the  part  of  an  acid,  and  ta 
which  he  gave  the  name  oi  fired  air.     The  fire  disengages  this  air, 
and  drivj^  it  off.    The  quick-lime  remains  in  a  state  oS  purity,  and 
exhibits^its  natural  caustic  pioperties.    Pearl-ash  is  in  like  manner 
a  compound  of  pure  potash  and  fixed  air.  Quick-lime  has  a  stronger 
affinity  for.^xed  air  tlian  potash  has.     Accordingly  it  separates  the 
fixed  air  from  the  alkali,  and  is  converted  into  lime-stone ;  while 
the  alkali^  thus  freed  from  the  acid  with  which  it  was  united,  ex* 
-Ubits  Its  natural  caustic  properties  in  all  their  energy.    Such  is  tlia 
outline  of  the  theory  which  Dr.  Black  establbhes  in  his  dissertation, 
tie  establishes '.likewise  the  peculiar  properties  of  magnesia,  and 
tfbows  tfiat  it  diftrs  from  every  otlier  earthy  body. 
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Dr.  Black's  speculations  respecting  heat-iiave  had  siich  an  effeet 
upon  the  progress  of  the  science,  that  it  would  be  unpardonable  not 
to  notice  them  here.  A  very  good  account  of  them  will  be  found 
in  the  first  volume  of  his  lectures.  Indeed,  his  lectures  on  heat 
constituted  the  most  finished,  and  by  far  the  most  valuable^  part  oi 
his  course.  It  is  well  known  that  the  freezing  point  of  water  is  32^9 
that  whenever  the  thermometer  sinks  below  32^  water  begins  to 
freeze,  and  whenever  it  rises  above  32^  ice  and  snow  begin  to  melt. 
At  the  first  view  of  the  subject  one  would  be  disposed  to  expect  that 
as  soon  as  the  thermometer  sinks  below  32^  the  whole  water  would 
immediately  become  ice,  and  that  when  it  rises  above  32^  the  ice 
would  be  as  speedily  converted  into  water;  but  every  body  knows 
that  these  speedy  changes  never  take  place.  In  cold  weather  a  crust 
of  ice  is  formed  upon  the  sur&ce  of  rivers  and  lakes ;  and  if  the 
cold  continue,  this  crust  becomes  gradually  thicker.  But  unless  the 
water  be  very  shallow,  it  is  very  seldom  or  never  totally  converted 
into  ice.  The  warm  weather  returns  while  a  considerable  portion 
of  the  water  of  the  lake  is  still  unfrozen.  We  remark  the  same 
slowness  in  the  conversion  of  ice  into  water.  When  snow  is  accu- 
mulated in  great  quantities  in  mountainous  countries,  it  resists  the 
united  action  of  the  sun  and  the  wind  for  weeks,  or  even  months. 
It  is  always  melting,  indeed,  but  it  melts  very  slowly;  and  in  some 
cases  the  cold  weather  returns  again  before  the  liquefaction  is  oom*' 
pleted.  Such  were  the  facts  which  had  been  obvious  to  all  the 
world  from  the  beginning.  Dr.  Black  was  the  first  person  who 
examined  them  closely  and  endeavoured  to  explain  them.  Accord- 
ing to  him,  water  is  a  compound  of  two  substances — ice  and  heat. 
It  cannot  freeze  or  be  converted  into  ice.  till  it  has  parted  with  its 
heat ;  and  as  the  heat  makes  its  escape  but  slowly,  the  water  freezes 
but  slowly.  Ice,  on  the  other  hand,  can  only  be  converted  into 
water  by  combining  with  a  certain  quantity  of  heat ;  and  as  this 
combination  takes  place  but  slowly,  the  ice  melts  but  sloifi^ly.  This 
view  of  the  subject  Dr.  Black  confirmed  by  simple  but  satisfactory 
experiments.  The  heat  which  thus  renders  water  fluid  he  called 
latent  heat,  because  its  presence  is  not  indicated  by  the  thermo- 
meter. He  showed  that  the  latent  heat  of  water  is  140°.  He 
ascertained  likewise  that  fluidity  in  all  cases  is  owing  to  the  combi- 
nation of  latent  heat  with  the  body  becoming  fluid. 

It  is  well  known  that  water  and  other  liquids,  when  exposed  to 
heat,  increase  in  temperature  till  they  become  boiling  hot,  but  after 
that  their  temperatuie  remains  stationary.  They  gradually  indeed 
boil  away,  and  are  converted  into  steam  or  vapour,  an  elastic  fluid 
possessing  many  of  the  properties  of  air ;  with  this  difference,  that 
when  exposed  to  the  action  of  cold  it  is  again  converted  into  the 
very  liquid  from  which  it  was  originally  produced.  Dr.  Black 
showed  tliat  vapour  or  steam  is  a  combination  of  the  liquid  from 
which  it  was  produced  and  latent  heat.  The  latent  .heat  of  the 
vapour  of  water  or  steam  he  found  about  950°.  It  was  this  doctrine 
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respecting  the  nature  of  steam  that  led  Mr:  Watt  to  his  great 
improvements  on  the  steam-engine — improvemet^ts  which  have 
lieen  of  incalculable  benefit  to  the  mannftctures  of  Great  Britain. 

Dr.  Black  was  the  first  person  who  pointed  out  that  every  sub* 
stance  is  possessed  of  a  peculiar  specific  heat,  or  that  different 
bodies  have  di^rent  capacities  for  beat.  This  subject  was  after^ 
wards  further  investicated  by  Dr.  Irvine^  of  Glasgow^  and  by  Mr: 
Wrlcke,  of  Stockholm.  • 

A  very  short  paper  by  Dr.  Black  W2»  published  in  the  65th 
Tolume  of  the  Philosophical  Transactions,  for  the  year  177^^ 
giving  an  account  of  some  experiments  showing  that  recently 
boiled  water  begins  to  freeze  more  speedily  than  water  that  has  not 
been  boiled.  He  found  that  if  the  unboiled  water  be  ccmtinually 
stirred,  it  begins  to  freeze  as  soon  as  the  boiled  water.  He  gives 
the  following  explanation  of  the  phenomenon.  Water  by  boiling  js 
deprived  of  a  portion  of  air.  Wiien  exposed  to  the  atmosphere  it 
begins  to  absorb  this  air,  and  continues  to  do  so  till  it  has  recovered 
Sts  original  quantity.  This  absorption  produces  a  disturbance  in  the 
water,  not  indeed  sufficient  to  be  perceived  by  the  eye,  but  suffi*' 
eient  to  prevent  it  finom  becoming  colder  than  32%  without  begin- 
ning td  freeze. 

•  The  only  other  paper  written  by  Dr.  Black  was  published  in  the 
second  volume  of  the  Transacti<m$  of  the  Royal  Society  of  Edin- 
burgh. It  is  an  analysis  of  the  Geyzer  and  Rikum  springs  ia 
Iceland.  A  quantity  of  the  whier  of  these  springs  vras  brought 
from  Iceland  by  Sir  John  Thomas  Stanley,  and  sent  to  Dr.  Black. 
This  paper  may  be  taken  as  a  model  of  the  proper  manner  of 
examining  minerfil  waters.  'The  following  were  the  constituent^ 
found  in  10,000  grains  of  each  of  these  waters  : — 

I' 

■    RikniD.  Geyser. 

Soda 0^51  gr.  ....  0*95  gr. 

Alumina 0-05   0*48 

Silica 373    5-40 

Common  salt 2-90  2»4« 

Sulphate  of  soda ..1*28   .. 1-46 

«-47  1075 


■^ 
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On  the  Doctrine  of  Fktxions.     By  Alexander  Chrfstison,   Esq. 
Professor  of  Humanity  in  the  University  of  Edinburgh. 


(To  Dr.  Thomson.) 

IfT  DEAR  SIR, 


'    It  is  very  much  to  be  regretted  t\iat  mai\^  sVxx^exiVs*  ^\.^^>ms««x- 
mtles  of  North  Britain  acquire  no  Vno^Xe^s^  ol  ^ixmou^^  ^^^«1 
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seem  to  think  it  extremely  difficult  toobtain  ev«Q  tbe&nt  prin* 
ciples  of  that  important  branch  of  mathematical  science.  In  what 
follows,  (which;  if  you  think  proper,  you  may  insert  in  the  AnmU 
of  Philosophy^)  I  intend  to  solve  inductively  .the  Auxiooal  problem 
as  extensively  as  Newton  has  desiionst rated  it  in  th^  second  lemi&ft- 
ci  the  second  book  ;  then  to  demonstrate  that  problem  rigorously 
in  the  manner  of  the  ancients,  independently  of  infinitesimals,  of 
motion,  or  of  vanishing  quantities;  and,  lastly,  to  subjoin  some 
observatioqs. 

I  am,  my  dear  Sir,  yours  faithfully, 

Mnburghy  March  SO,  1815.  AlSX.  ChRISTISON. 


Of  Fluxions. 

In  consequence  of  repeated  trials,  I  have  long  thought  that  t 
boy,  duly  prepared,  passes  from  common  algebra  into  fluxions  as 
easily  as  he  does  from  multiplication  into  division. 

In  solving  the  fluxional  problem  three  things  are  to  be  distin- 
guished— the  conception,  the  notation,  the  demonstration. 

1.  With  regard  to  the  conception,  I  shall,  in  order  to  be  easily 
understood,  proceed  as  if  I  were  questioning  a  learner*     Ask  him 
thus — If  a  straight  line,  A  D,  fig.  1,  naove  parallel  to  itself  at 
right  angles  along  D  C,  blackening 
theparallelogram  A  F,  whose  side 
A  ET  or  B  F  is  5  ;  and  reddening 
the  parallelogram  E  C,  whose  side 
ED  or  F  C  is  unit ;  at  what  rate 
does    it    always  blacken  the  one 
parallelogram     and     redden     the 
other  ?     He  will  answer — As  5  to 
1.     The  conception  is  much  aided, 
at  first,  by  bis  imagining  that  the 
two  parallelograms  are  generated  of    D  C 

different  colours. 

Ask  him  now  thus— If  a  straight  line  move  {Murallel  to  itself,  at 
right  angles  along  E  D,  fig.  2,  so 
that  it  can  generate  only  the 
parallelogram  A  D,  whose  side 
A  E  is  unit,  and  the  triangle  ABC 
half  a  .square,  while  all  the  rest  of 
the  space  is  covered ;  at  what  rate 
does  it,  at  H  F  =  .6,  generate  the 
triangle  and  the  parallelogram? 
He  will  answer — ^As  5  to  1 ;  or  as 
5x1:1x1;  ^hat  is,  »s  the 
area  of  tlie  parallelogram  H  M  is 
to  the  ai    .  of  the   parallelogram 

G L;  but  he  will  probably  add,  that  the  inst^iijt  befipie-tjbe  rate 

tvas  less,  and  that -the  instant  after  \lm\\\i^  B^c^y*  '*fe  mny-l* 

toJdj  ih^t  it  is  hoi  the  rate  l\\e  \ns\aT\\.>»eSat«i^  ivan  ^t  \i:fUKs<V  ^N^a 


A 

B 

■         « 

5 

Fig.l. 

E 

F 

I 

• 

Fig.  2. 
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which  is  wanted.  He  will  now  understand  that  if  the  Koe  F  H 
wer^  10  .proceed  for -^ver  of  Uie  same  lengthy  it  would  generate  two 
paralleloSpams^  which  would  have  always  i6  one  another  the  fate  of  H 
to  i.  If,  thf^refore,  x  reivesent  the  base  or  the  per|M9idpcular  of 
the  triao^le,  the  rate  mil  be  83  a;  to  1.  .    ^ 

2.  With  r^ard  to  the  notation,  if  x  and  1  be  both  multiplied  bf 
any  quantity  whatever,  their  rate  will  not  be -changed;  instead  of  41 
to  I^  therefore,  we  ^ay  employ  ix>st  to.l  i^  x  being  any  line  more 
than  nothing,  and  less  than  infinite :  x  i,  then,  is  the  fluaion  of 
the  triangle,  and  1  *  the-corresponding  fluxion  of  the  parallelogram  $ 
and  as  the  triangle  is  the  half  of  a  square,  the  flusLicHOi  of  a  squain^ 
whose  side  Is  a:  is  to  the  fluxion  of  ^  parallelogram  whose  side  is  I 
9S  2xx  \  \  X. 

If  now  the  following  series  of  fluents  be  set  down,  the  leamef 
will  eaidly  cpntinne  the  fluxions, 

FlUe^b,  Fluxions.  ^' 

1 0,  for  1  being  invariable  has  no  flaxioo. 

X \  X 

XX ^  XX 

XXX   •«••»..••*••     ^  X  X  X 

.       dp4    4  x^-  ^  X 

X*     n  i*'"'*  X 

A  learner  who  sees  in  the  series,  of  the  fluxions  above  the  tw0 
lawsx>f  tlie4hfee  first  terms,  that  of  the  numeral  coefBdents,  and 
that  of  the  letters,  will  be  able  to  continue  the  series  to  any  length, 
ai|d  tp  give  the  general  expression  nx*"^  x  as  the  fluxion  of  %a:'; 
because  he  observes  that  the  numeral  coefficients  increase  by  unity, 
add  that  there  are  a^  many  letters  in  the  fluxion  as  in  the  eorr&r 
sponding  fluent,  with  the  last  letter  always  dotted. 

.If  the  result  be  expressed  in  words,  we  have,  the  following  rule 
for  finding  tl^e  fluxion  of  any  power  of  a  variable  quantity. 

Jdultjply  the  fluxion  of  the  Toot  by  the  exponent  of  the  poweiv 
and  the  product  by  that  power  of  the  same  root  whose  exponent  is 
less  by  unity  than  the  given  exponent. 

By  this  rule  the  fluxion  of  x"*  is  —  x*      xi  of  a:"'*  is  —  — ' 


m 
—  1 


X   ■  ""   ;fc;  of  a:*y*is7n^"ar~*  i!  +  ;2af*y*'"*^,vvhenboth  a:an4 
y  vary,  by  cQnsideripg  first  ^  as  variable,   and  then  y  as  alia 

variable;  of—-?  =?  a?   v    "  is  — ^ r-r-^ — ^ — ^. 

From  all  thai;  has  been  said,  the  fluxional  m  diSeirential  calctthii 
may,  in  the  case  of  one  variable  qfiantij[y>  be^defioed  a  method  for 
finding  the^  rate  .vpf  change  in  a  qMaptitys^  ^nd;  its :  dependance  er 
function.  Thufs  the  rate  of  change  ill  a;  dQ4  i^  (iinetioo  jr%  it  at 
*  :  n  as*"**  i-,  or  as  1  :  w  of  ~*. 

Af-tUt  is  i^0t#  t|^pklj»e,  bufi  a>8)iort  es^ay,  I  say  nothing  of  second 
SiuuoBSj  which  bear  the  sa^^ .  riktji^fH  .t^  lijN^  fl^vii^Ws».?^^ 


/ 


r   • 


-   -t-     '     ..       .        •  -       .  1. 
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fluxions  bear  to  their  fluents ;  rior  of  exponential  and  logarithmic 
ouaotities ;  nor  of  the  iarithmetic  of  siner;  but  1  refer  for  informa- 
tton  to  some  of  the  authors  afterwards  mentioned. 
«  S.  With  regard  to  the  demonstration^  I  think  that  the  vieir 
already  exhibited  leaves  no  doubt  m  the  mind  of  the  learner;  biit  a 
r^rous  demonstration  should  be  given^  in  order  to  enable  him  to 
reply  to  every  objection. 

Newton's  second  lemma  of  the  second  book  seems  to  afford  a 
demon^Ttration  that,  while  it  is  brief  and '  comprehensive,  is  con^ 
^ncingy  if  the  reduction  to  absurdity  by  Robins,  vol.  ii. ;  or  by 
Hales,  in  the  Logarithmic  Writers,  vol.  ▼.  p.  133  and  134  ;  be 
Babjoined  to  Newton's  case  first ;  if  the  process  from  particular  to 
gjeneral  be  admitted  in  his  case  third ;  and  if  the  momentum  ba 
admitted  instead  of  the  fluxion. 

In  a  department  of  science  so  important  and  extensive  as  fluxion^ 
the  demonstrations  of  various  authors  should,  I  think,  be  studied  by 
the  learner;  s>uch  as  those  of  Simpson,  Maclaurin  (though  ex**- 
Iremely  tedious),  Euler^  I'Huilier^  Bossut,  Vince>  Deidtry,  La- 
croix,  and  Lagrange. 

Any  function  of  a  variable  quantity  may  be  represented  by  the 
ordinate  of  a  curve  of  which  x  is  the  ah^issa.  Let  y  s=  x*  bea 
function  of  x,  and  let  x  become  a:  +  i ;  then  y  =^  of*  will  become 

?  +  &c.   If  wc 


nx 


,•— » 


i  + 


» .  n  —  1  s*"' 


1  .2 


Jf *  =r  X  +   il*  =  X"  + 

wibtract  the  first  equation  from  the  second,  and  divide  both  sides  bf 
1,  we  shall  have  ^ — r-^  =  n  x*    '  + 


1-2 


t  +  &0.  Now 


it  is  evident  that  /,  and  consequently  y^  —  y,  which  depends  od  t, 
may  be  so  diminished  that  n  of"*  may  differ  less  from  n  jf""'  -t* 


i  +  &c.  than  by  any  assigned  quantity  how  analt 


2/lriM 


o 


soever ;  and  when  in  ^' — r-^,  i  and  y^  ^  y  vanish,  -jy  seems  eqaal 

to  n  ar'^\     But  this  conclusion,  says  Lagrange,  '^  presents  na 
idea/' 

F  G 
Prop,  ^-er  is  equal  (o  n  x"*"',  fig.  3.    Construct  the  figure  i^ 

which  T  G  is  the  tangent.     Let 

Al  -  xM  K  »  i;  E  I  =  y; 
K  H  =  y^  bisect  E  F  in  O,  and 
dirough  O  draw  F  N  parallel  to  E  I 
or  K  H ;  and  through  P  draw  EPM; 
let  P  O  =  'y;  E  0=  'i;  F  M 


y^ :    then  by   similar   triangles 
FQ  :  OE  ::  MF  :F  E,  or»y: 

H  ::  y'  :  i;  therefore  -41  =  iC-; 
^  "t  t  ' 

Mod  if.E  O  be  bisected,  we  &\\aS\ 
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have  -rt(-  ^  -^ .    Now  it  is  evident  tfiat  FG  is  tbtf  limit  of  vV 

y^^y  &c. ;  for  y\  y^^^  &c.  may  approach,  by  contbued  biseptiopSy 
Dearer  the  point  G  than  by  any  assigned  difference^  bpw  small 

GF 

coeverji  but  can  never  pass  that  point.    ^-^  is  the  geometrical  limk 

of  -^,  'K   ^  &c.  which  are  successive  values  of  "^  T-^ ,  while  i it 

diminished  by  continual  bisectioQs;  as  n  x"~'^is:th^  algebraical 

limit.  .        .  I 

F  G  v'  —  t/ 

That  n  af  ^  and  ^-j,,  the  limits  of  ^2 — -^^  are  equal  to  one  an^ 

iOther,  may  be  proved  thus : — If  they  be  not  equal,  let  -^  p  betfce 

FG 
grtoter,  and  let  D  be  the  difference  between  ^  p  and  n  ^af~*| 

then,  because  ^LJZJL^  or  its  equal  ^ ,  &e.  is  always  greater  thail 

*  ....  J   . 

P  pT)  ^■-  3"^  cannot  approach  nearer  to  n  jf"*  than  by  more  than 

Dybuf^»«>7.^  approaches  nearer  to  n  Jtf""*  than  by  any  s»signed 

FG   .  ■•  *      • 

difference ;  therefore  -g-jr  is  not  greater  than  «  af  "** ;  and  in  the 

F  C* 
same  manner  it  may  be  proved  not  to  be  less;  wherefore  *?^i* 

^ualtdna^^^    Q.  E,D. 

.   If  i  be  put  for  E  F,  and  j  for  F  G,  then  ^^n  a;""*. 

4.  Olservations. — This  reasoning  seems  to  me  to  renaove  LiU 
^nge^s  objection  lately  mentioned,  and  to  do  so  by  employing  an 

incremental  fraction  -7^,  &c.  equal  to  an  approsimatiqg  fracti(;jai 
-^ ,   &c.  of   which  approximating  fractioii  the  denomindtol^^k 


■■i», 


always  I  =  i  =  E  F,  the  numerator  continually  approaches  to 
]|P  G  ^jy  and  the  vanishing  quantity  is  the  difierence  between  the 
numerator  y*,  &c.  and  F  G  =  ^.  .       .     ^ 

This  approximating  fraction  4—,  &c.  is  always  greater  than^^ 

1  »m - 

when  the  curve,  as  in  fig.  3,  is  convex  to  the  axis ;  if  a  curve  con*^ 

cave  to  the  axis  be  drawn  through  the  point  E  in  the  figure,  anotheiF 

*  •  •  ■» 

approximating  fraction  less  than  4-  will  approach  -4^  from  below 

the  tafigent,  and  -4-  is,  In  the  strictest  sense  of  tl^e  word,  the  UmH 

which  the  fractions  approximating  from  above  and. from  below^  tbo 
tj^ngent  can  never  pass. 


1*1 
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Thus  another  ohjection  of  Lagrange  is  removed.  This  objection 
is,  that  what  in  the  fluxional  or  differential  calculus  are  called 
limits^  are  not  so,  in  the  strict  ancient  meanings  of  the  word  limit 

Whatever  be  the  magnitude  of  each  of  the  quantities  £  F  tod 

F  G  =  i  and  },  the  fraction  -4-  is  of  the  saihe  value  at  th#  point 

£  of  the  curve ;  the  fluxions  or  differentials,  therefore,  are  not 
zeroes,  though  Euler  and  others  have  endeavoured  to  show  that 
they  are  zeroes  only  ;  but  they  «re  indeterminate  qoantiiies  with  jk 
determinate  ratio.  They  are,  therefore,  common  algebraic  qnan'^ 
titles ;  and  may  be  sometimes  zeroes,  sometimes  infinite. 

I  have  taken,  as  a  function  of  x,  y  =  of.  But  I  might  bave 
taken  another  function  of  x.  Perhaps  it  would  have. been  better/ 
because  more  general,  if  I  had  taken  y  =sfx;  y^  ^f(pp  +  l) 
s=  fx  +  pi  +  qi^'¥T?  +  &C.,  i  being  an  indeterroioate  quan-<,, 
tity  ;  the  reasoning,  however,  would,  with  certain  conditions,  have 
been  the  same,  but  probably  less  intelligible  to  a  learner-  The 
conditions  are,  that  from  x  to  a?  +  i  the  curve  turns  its  concavi^ 
to  the  same  side,  and  that  the  ordinates  continue  to  increase. . 

From  what  has  been  said,  it  is  easy  to  teach  the  lex^rner  the 
formulas  for  tangents,  quadratures,  cubatura,  complanation^  and 
rectifications  of  lines,  whether  of  single  or  of  double  curvature. 

It  is  likewise  so  easy  to  teach  him  to  calculate  a  few  logaritbini^. 
by  the  series  derived  from  the  asymptotic  spaces  of  the  hyperbola, 
that  I  think  the  calculation  and  demonstration  should  alwijs  pie- 
cede  trigonometry.    All  this  he  may  do  without  bearing  the  hyp^*. 
bola  even  named. 

From  the  47th  proposition  of  the  first  book,  or  from  the.  14t]i - 
proposition  of  the  second  book,  of  Euclid,  he  minr  dei^ive.,aa 
algebraic  equation  to  the  circle ;  and  from  that .  equation  be.  mliyA 
without  a  previous  knowledge  of  the  conic  sections,  obtain  equatioof 
to  the  ellipse,  hyperbola,  and  parabola;  he  may,  indeed,  obtaiaa|i 
equation  to  the  parabola  without  any  knowledge  of  an  equation  to 
the  rircie.  Thus  lie  would  have  various  subjects  to  whieh.  he  might . 
apply  the  fluxional  calculus. 

Might  not  those  authors  who  in  algebra  treat  of  variable  quan« 
titles,  subjoin  the  rate  of  variation,  and  thus  make  fluxions  a  p«t 
of  common  algebra  ? 


Article  III. 

On  thiP^eihods  of  detecting  Carbureted  Hydrogen  Gas  in  Gaei* 
Mines  without  setting  it  on  fire%    By  .JgbnlB.Ii9ngppkeb 

It  IS  not  generally  known  that  mineiis  mi  in  possession  of  mtmt 
whkb,  if  propttlj  used,  will  detect  the  prceeBce  of  oarbiiieted 
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bydrog^n,  or  inflammable  gas,  in  coal-mines,  before  it  can  do 
them  any  injury^  For  this  puq)ose  they  make  use  of  the  sroell  and 
the  sight  simply,  and  the  changes  induced  on  the  top  of  a  burning 
candle. 

A  tabular  body  of  midt-Iike  gaseous  matter  is  sometimes  observed 
under  the  roof  of  the  mine,  and  every  motion  conimunicated  to 
the  air  gives  it  a  corresponding  one.  Miners  have  reasons*,  deduced 
from  dear-bought  experience,  to  suspect  the  inflammability  of  a 
body  presenting  this  appearance.  Such  a  body,  however,  dcHs  not 
always  possess  this  property :  for  it  may  consist  of  a  mixture  of 
carbureted  hydrogen  gas  and  the  vapour  of  water,  which  on  enter* 
ing  the  mine  ascends  to  the  roof,  and  remains  there  till  it  is  dis- 
placed by  a  current  of  air,  or  accidentally  set  on  fire  by  the  miners^ 
or  it  may  be  the  tobacco-smoke  of  the  hewers  and  the  vapour  of 
water  which  proceeds  from  the  breath  and  bodies  of  thehewersj 
and  the  persons  employed  to  remove  the  coals ;  and  which,  along 
with  the  tobacco-smoke,  is  dispersed  through  the  air  by  the  people 
at  work,  but  which  during  their  absence  ascends  to  the  loof,  and 
collects  into  a  stratum  of  vapour,  so  similar  in  appearance  to  the 
mixture  of  gas  and  vapour,  as  not  to  be  distinguished  from.it  but  by 
the  most  experienced  eye.  In  this  view  of  the  subject,  this  method  i$ 
fallible  ;  and  as  the  carbureted  hydrogen  gas  is  very  often  pure,  or 
unmixed  with  any  other  gaseous  matter,  its  body  is  not  visible. 
Hence  in  either  case  a  miner  who  trusts  to  his  sight  only  wUlbe; 
Tcry  often  deceived.  < 

A  miner  who  uses  the  smell  leaves  his  candle  in  a  working  at  my 
sufficient  distance  from  its  forehead,  and  advances  slowly  towaidf, 
it ;  he  then  traverses  the  working  in  many  directions ;  and  if  he 
finds  no  smell  indicative  of  the  presence  of  the  inflammable  gas,  he 
brings  his  candle  to  the  forehead.    But  pure  carbureted  hydrogen 
gas  IS  odourless,  and  of  course  when  its  presence  can  i:>e  known^  bp. 
the  smell,  it  must  be  mixed  with  other  kinds  of  gaseous  matter.  •  It 
is  said  sometimes  to  have  a  sulphureous  odour,  i  have  not,  however, 
been  able  to  detect  it  by  this;  but  1  have  often  done  so  by  an  empy-^ 
reumatic  odour^  which  probably  proceeds  from  a  subtile  oily  sub- 
sfanee  that  sometimes  leaves  the  coal  along  with  the  ga$»    As  cur-' 
bureted  hydrogen  gas  in  coal-mines  is  ofien  pure,  its  existence  in' 
them  cannot  always  be  known  by  tlie  smell.    Neither  the  sight  nor  , 
the  smell,  therefore,  are  to  be  implicitly  relied  on ;  but  they  are  often 
very  use£al ;  for  a  man  may  be  travelling  through  a  mine  hastily,  or 
inattentive  to  the  state  of  the  circulating  air,  with  his  head  in  a 
mixture  of  inflammable  and  common  air,  and  his  hands  and  candle 
in  the  common  air  only,  and  be  advised  by  the  sight  or  smell  of  the 
presence  of  the  inflammably  air,  before  he  accidentally  elevates' the  a 
candle  and  sets  it  on  Are. 

But  the  miner  caii  place  the  greatest  reliance  on  certain  chauget 
iodticed  by  the  inflammable  air  on  the  top  of  a  burning  candle. 
The  miner's  term  of  the  candle-tro.  will  not  be.understocd  ^ithou^^ 
an  expbmatioii.    It  is  that  ftintiy  luminous  ^e\\om<s^Am)k^ 
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which  closdy  surrounds  the  flatne,  and  which  is  hngat  above  ity 
and  at  last  passes  into  the  smoka.  This  body  is  lather^  obscurely 
seen  round  the  flame  of  a  candle  in  the  night,  in  a  room  not  much 
illuminated  by  any  other  body ;  but  it  may  be  distinctly  seen  by 
using  the  following  means  : — Hold  the  candle:  in  oiie  band  at  about 
a  foot  or  18  inches  from  the  eye,  interpose  the  other  hand  betweev 
the  flame  and  the  eye  at  about  one  inch  from  the  candle,  and  let 
only  a  very  small  portion  of  the  upper  part  of  the  flame  be  seeihr 
By  this  airangement  the  vivid  light  emanating  from  the  flame  wilt 
be  intercepted,  and  the  body  in  question  observed  for  one-eighth  u>> 
a  quarter  of  an  inch,  and  sometimes  higher,  above  the  flame.  By 
changing  the  position  of  the  hand,  so  that  a  smidl  portion  of  the 
flame  round  either  side  may  be  seen,  this  body  will  have,  from  the 
top  to  the  middle  of  the  flame,  a  yellowish-brown  colour,'  about 
one-sixteenth  of  an  inch  broad ;  below  the  middle,  the  same  colour 
inclining  a  little  to  a  purple;  and  downwards  it  gradually  passes 
into  an  ultramarine  blue,  which  is  the  colour  of  the  flame  at  jtie 
bottom*  At  that  place  too,  this  body  joins  the  flame.  Such  is  that 
body  which  the  minor  calls  the  caudle-top,  as  it  appears  when  a 
candle  is  burning  in  pure  atmospheric  air ;  and  as  he  uses  only  that 
part  of  it  which  b  aix)ve  the  flame,  his  term  of  4op  is  wiy  appli*-' 
cable. 

Now  there  are  certain  differences  in  the  top  of  ax^andle  betwecnr 
its  burning  in  a  mixture  of  atmospheric  air  and  carbureted  hydrogml 
gas,  and  in  the  air  only.  These  diflerences  are  proportionate  to  th? 
quantity  of  gas  in  the  mixture,  and  point  out  to  tiie  miner  wben 
the  quantity  is  spcb  that  a  very  little  more  would  cause  the  instant^ 
aneous  combustion  of  the  whole  body  of  gas..  The  alteration  in-  the' 
top  consists  of  a  change  in  colour,  and  of  an  increase  in  its  dimen*' 
aions.  These  changes  become  greater  as  the  quantity  of  gas  iiH 
creases.  The  change  of  colour  which  is  universally  considered  as  U 
sure,  indication  of  the  existence  of  carbureted  hydrogen  gas^  and  of 
course  the  most  dangerous  change,  is  from  yeUouAsh-braum  Uf 
greenish^blue ;  especially  when  it  is  accompanied  with  a  npii- 
assension  of  very  small  luminous  bodies,  generally  called  pointy 
which  appear  to  be  propiilled  upwards  through  the  flame  and  top^ 
with  a  very  faint  crackling  noise.  The  precise  dimensions  of  a 
dai^erous  top  b  not  the  same  in  all  coal-pits  nor  in  every  situation' 
in  the  same  pit,  nor  in  every  candle  in  the  same  situation  :  so  that- 
the  top  which  might  be  considered  very  dangerous,  in  point  of  aize, 
in  one  situation,  is  not  so  much  so  in  another.  Hence  a  great- 
latitude  is  left  for  the  miner's  judgment  and  prudence;  and  if  he< 
be  experienced  in  his  candle  symptoms,  and  well  acquainted  with- 
local  dKfierences,  he  may,  if  necessary,  venture  much  further  iir  r 
mixture  of  airs,  than  a  stranger  to  that  particular  situation  with  the' 
same  degree  of  judgment.  I  have  seen  the  greenidi-bloe  top  one 
inch  and  a  quarter  long  above  the  flame  of  the.-  candle.  Other 
mioers  say  they  have  sfien  it  longer;  but  others  say. the  inflamiDiMe 
mr  has  fired  when  it  was  shoileT.  ^  Vi\\V\  ics^ct  to  this  variatioo  ia 
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the  size,  one  general  rule  may  be  adopted,  which  is,  not  knowingly 
to  get  past  the  limits  of  certain  experience^  unless  the  object  to  be 
obtained  is  much  greater  than  the  risk  run.  Tbe  size  of  the  top 
appears  to  me  to  depend  in  a  great  degree  on  the  heat  of  the  mine* 
1  have  esamioed  the  top  in  parts  of  a  mine  Where  the  air  1V8» 
stagnant  but  pure,  and  I  always  found  it  greatest  in  the  hottest  pait« 
In  making  these  experiments  I  have  often  seen  it  three,  sometimes 
four^  and  once  five,  inches  above  the  flame,  without  any  difference 
in  the  colour  except  in  intensity,  which  increased  with  the  size  of 
the  top.  I  once  advanced  -towards  the  forehead  of  a  working  ia 
which  the  air  was  still,  with  a  candle  having  a  deep  velhowiAi* 
brown  top,  four  inches  long,  till  I  observed  longitudinal  streaks  of 
bluish-green  were  mixed  with  the  yellowish-brown.  I  then  begaa 
to  retreat,  being  convinced  that  my  situation  was  dangerous,  I 
have  often  thought  the  moisture  in  the  air  of  the  mine  affected  iBam 
top\  but  1  never  met  with  proper  situations  to  make  so  many  expe** 
riments  as  would  enable  me  to  come  to  very  accurate  conclusions,  r 

When  a  miner  is  about  to  use  his  candle  he  snuffs  it,  and  then 
waits  till  the  top  of  the  wick  is  inflamed.  As  on  such  an  occa^M 
as  this  he  generally  carries  his  candle  as  near  the  ground  as  his  anna 
will  permit,  he  never  raises  his  candle,  but  depresses  his  body  till 
his  head  is  nearly  on  a  level  with  the  candle,  and  probably  he  msf 
kneel  on  one  knee ;  he  then,  holding  the  candle  in  the  manner 
before  des5:ribed,  and  having  his  eye  steadily  fixed  on  the  top,  risea 
slowly,  till  the  candle  is  nearly  as  high  as  his  face  when  he  is  standi 
ing  upright.  If  he  finds  the  top  has  a  favourable  appearance,  be 
gently  sinks  his  candle  again,  and  advances  a  few  yards ;  but  if  tiie 
to[>  indicates  the  presence  of  v  the  inflammable  gas,  he  experimeiitar 
more  cautiously,  and  advances  a  less  distance  between  every  trial ; 
if  the  quantity  of  gas  appear  to  be  increasing,  he  advances  verjr 
slowly,  with  his  eye  constantly  fixed  on  the  top,  and  his  body  radier 
bent  forward ;  and  if  the  quantity  be  still  increasing,  and  the  appear* 
ance  of  the  top  rather  alarming,  h» advances  still  more  slowly,  anA 
pauses  at  every  yard  in  length,  to  be  more  exact  in  his  examination. 
And  if  the  quantity  of  gas  reach  it^  maximum  before  he  considem 
the  top  to  be '  dangerous,  he  advances  slowly  to  the  end  of  his^ 
journey  ;  but  if  it  continue  increasing,  he  will  be  forced  to»  retoriK' 

Much  steadiness  is  required  in  these  trials ;  for  sometimes  the  top 
suddenly  assumes  so  alarming  an  appearance,  that  a  person  pfiay  be 
intimidated  so  much  as  to  make  a  precipitate  retpcat ;  and  in  doing 
so  sets  the  gas  on  fire,  by  bringing  a  quantity  of  it,  or  a  sop^  as  the 
miner  calls  it,  upon  his  candlie,  by  his  rapid  movement.  Befone  he 
tries^  he  should  first  consider  wliat  he  ought  to  do  in  every  probabkf 
esJgency ;  so  when  tbe  top  suddenly  appears  dangerous,  he  vnW 
sink  the  candle  slowly  to  the  ground,  and4>end  his  body  as  muchalF 
he  can  at  the  same  time,  then  turn  about  and  retieat  as  alowlyj* 
avoiding,  if  possible^  tbe  direction  that  he  advanced  in  during  fb^^ 
dangerous  part.  -  •  -«  n 
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Population   of  the    JTit^ed  .Statfi/'^  j^m^f(^'''ma}^ 
thereof,  Sgreeable  witk'an  dctuai  EwtMri^io^  fSf^  -f><v^r^du  to 
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I  am  indebted  for  the  following  curious  speculation  on  this  sub- 
ject to  John  Leslie,  &q.  F..R.S.E.  Professor  of  Mathematics  in 
the  University  of  Edinburgh^— T. 

The  population  of  America  at  the  difierent.  periods  of  life  may 
b6  nearly  represented  by  the  differences  between  the  complimentaiy 
spaces  of  a  parabola. 

.Thus,  the  population  under  ten 
years  of  age  may  be  represented  by 
the  space  A  B  F  X,  of  whicli  the 
boundary  X  F  is  a  portion  bf  a  para- 
bola, X  Z)  wliose  vertex  is  Z. 

^From  the  property  of  the, curve, 
D  H  is  as  D  Z»,  Therefore  D  H 
X  D  Z  is  as  D  Z^ ;  and  therefore 
'fny  trilinear  area^  asDHZ,  being 
one-third  of  the  rectangle  D  H  X 
D  Z,  ii  also  as  D  Z\  Therefore 
the  area 
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AFisa»AZ3.  BZ3oras863~76)  =  636056  —  4S8076 
i^G  BZ3^CZ3  763^701  =  4S8976  -  843000 

C  H  C  Z^  —  UZ3  703  —  6d9  :=:  343000  —  816000 

•D  I  D  ZS  —  E  23  603  -  413  ==  216000  ^    68921 

EIZ         E2^  —  03  413  -  OO    =    68921  -    0 


■  -t 

t 

197060 

95976 

1S7IM0 

147079 

68921 


tC  now  we  m^ultiply  these  proportional  areas  by  10,  ahd  retain 
the  nisiarJBSt  figure  in  the :  place  of  thousands,  they  will  jstaiid  tt  in 
the  second  cplamn  below,  while,  the  gross  return  of  population  if  as 
in  the  first. 

Praportional 

Npmberi  oq  ,^e 

Farabqlic  TIkJ^it* 

Under  10  years  of  age  , .  1,970,000 l,»7O,00O 

10— IG   ....  897,000  960,000 

-l£^26  ./. 1,085,000 t,iJ7©it)eO 

26—45 1,089,000  1,471,000 

45  and  upwards  . .  691,000 « . .  €89,000 


Af^egate   Retnm    of 
MalM  and  FeoMUes. 
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It  appears,  therefore,  that  in  the  first  and  last  periods  the  ^f^as 
are  very  nearly  proportional  to  the  numbers  alive  at  those  periods. 
But  in  the  second,  third,  and  fourth,  periods,  these  areas  exceed 
the  return ;  which  excess  increases  from  the  earlier  to  the  more 
advanced  ages ;  so  that  the  American  populatioa  ja  incifldUg  oiiofe 
rapidly  than  the  parabolic  theory  sugpp«ed*  .  ;        ..    i 
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Article  V. 
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GbservaJLwns  on  the  Objections  that  have  l^en  made  to  Mr*  Prevasf4 
Ekcplanaiion  of  the  Effect  produced  by  a  Mass  of  Ice  on  a 
Thermometer  in  the  Focus  of  a  Reflecting  Mirror*  By  Mr. 
Richard  Davenport. 

(To  Dr.  Thomson.) 

SIR, 

Being  on  a  visit  in  Edinburgh,  I  took  advantage  of  the  oppor- 
tunity it  gave  xne  of  attending  the  lectures  of  the  Professor  of 
Chemistry,  and  witnessing  a  series  of  admirably  conducted  espcri- 
ments.  In  a  lecture  on  caloric  an  experiment  was  made  with  a 
conical  tube  of  polished  metal,  the  result  of  which  has  be6o  cooai- 
der&d  as  tending  to  prove  the  actual  radiation  of  posjitive  cold,  Oti 
considering  the  phenomenon  here  presented,  it  appeared  to  me  that, 
it  might  be  accounted  for  exactly  on  the  principle  on  which  an 
apparent  radiation  of  cold  from  a  body  of  ice  in  the  focus  of  a 
concave  metallic  mirror,  on  a  thermometer  in  the  focus  of  a  similar 
mirror  set  opposite  to  it,  has  been  explained ;  which  explanatioo  I 
had  considered  as  satisfactory,  >and  I  had  thought  was  generally 
admitted.  However,  on  looking  into  Mr.  Murray's  Elements  of 
Chemistryf  I  found  he  objected  to  Mr.  Prevost's  explanation,  and 
cDnsidered  the  phenomenon  as  not  yet  accounted  for.^  1  found  also 
in  the  New  Edinburgh  Encyclopsedia,  Mr.  Murray's  objections 
stated  and  admitted,  as  objections  unanswered,  and  the  whole 
question  left  in  an  undecided  state. 

Now  as  it  appears  to  me  that  the  phenomena  both  of  the  inirrors 
and  the  cone  may  be  satisfactorily  explained  without  supposing  the 
actual  existence  and  radiation  of  cold ;  and  as  the  authorities  1  have 
mentioned  are  much  looked  up  to ;  and  as  they  leave  an  important 
question  in  philosophy  in  a  state  of  indecision;  if  that  explanation 
which  1  have  said  appears  to  my  mind  satisfactory,  should  on 
perusal  appear  so  to  you,  you  will  perhaps  not  object  to  etnploy  a 
paffe  or  two  in  the  Annals  of  Philosophy  by  the  admission  of  the 
folTowing  sketch.  I  am,  Sir,^ 

Your  obedient  humble  servant^ 

RicHAiiD  Davenport. 

It  is  well  known  thnt  if  a  tody  be  placed  in  the  principal  focus  of 
a  concave  parabolic  reflecting  metallic  disc,  and  a  hot  body  in  tlie 
corresponding  focus  of  a  simitar  reflector  standing  at  a  dbtance 
from,  but  duly  opposite  to,  the  fiist,  tlie  radiating  caloric  of  the 
hot  body  is  reflected  and  condensed  upon  the  body  in  the  focus  of 
the  first  reflector;  proving  that  radiating  calorie  is  reflected  in  like 
manner  with  rays  of.  light.    Bui  if  a  com^rativety  cold  body  is 
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substituted  for  the  hot  radiating  body  in  the  focus  of  the  second 
reflector^  a  thermometer  in  the  focus  of  the  first  indicates  a  tempe- 
rature below  that  of  adjacent  bodies  tibt  in  that  focus.  This  expe- 
riment was,  1  believe,  first  brought  forward  hj  Mr.  Pictet,  and  the 
phenomeno'nfat  flrst  appeared' to  favour  the  h]r|x)thesis  of  the  actual 
fndiation'of  coldj'hut  a  well-known  explanation  of  it  has  been 
given  '\^f  Mr.  Pre^ost.  I  have  not  been  able  to  see  this  Explanation 
in  Mr.  Prevost's  own  words,  but  I  collect  it  as  referred  to  in  other 
books. 

He  considers  that  caloric  is  radiated  from  bodies  at  all  tempera- 
tures. The  thermometer,  therefore,  itself  gives  out  heat  by  radia- 
ti6n.  In  consequence  of  this  universal  radiation,  alf  bodies  must 
abo  receive  radiations.  The  thermometer,  therefore,  is  receiving 
he^t  ialso ;  and  while  it  receives  an  equivalent  for  what  it  gives  out, 
no  change  of  temperature  is  to  be  expected.  But  he  adds,  that  the 
quantity  radiated  from  all  bodies  is  in  proportion  to  the  difiereoce 
of-  their  temperatures.  Since,  then,  comparatively  cold  bodies  enHt 
companltively  weak  radiations,  when  ice  is  placed  in  the  focus  of 
the  secoh'd  mirror  the  thermometer  receives  less  than  it  emits,  and 
thui^  lose9  in  temperature. 

"  But,**  says  the  i^riter  of  the  article  in  the  Encyclop»dia,  **  this 
explanation '  IS  totally  inconsistent  with  the  most  obvious  facts 
attetiding- the  cooling  of  bodies ;  '*  for,  he  continues,  "  it  h  evident' 
that  on  ^m^  hypothesis  a  hot  body  ought  to  cool  more  slowly  when  it 
is  placed  iiear  a  large  body  of  inferior  temperature  than  when  near 
a  small  bnej  because  in  the  former  case  it  must  receive  tnore  calo- 
rific emanations  than  in  the  latter/' 

This  is  precisely  what  I  deny,  notwithstanding  the  deference  t 
feel  for  the  opinions  of  the  writer  of  this  article,  as  well  as  for  those 
of  Mr.  Murray,  whose  objections  follow. 

The  article  continues,  "  It  is  also  very  properly  objected  by  Mr. 
Murray,  that  of  different  surfaces  which  at  a  given  temperature 
radiate  difierenf  quantities  of  caloric,  that  which  radiate  leilst  must 
be  least  piAverful  in  returning  caloric  to  the  thermometer,  and  mti^ 
therefore  1\ave  least  effect  in  counteracting  the  rediictlon  of  its' 
temperature.''  It  then  goes  on  to  ^uote  Mr.  Murray  as  $^n^,  that 
if^  Mr.  Prerost's  explanation  were  just,  a  blackened  surfkce  ^hich 
it  is  proved  by  Mr.  Leslie's  experiments  radiates  the  lai^^est  quantity 
of  catoric)  ought  to  produce  the  least  cooling  effect  on  the  thermo- 
meter, and  a-  mretalli6  surfecei  (which  radiates  the  lea»t)  ought  to 
produce  the  greatest." 

I  shall  beg  leave  to:  answer  this  ol^ection  with  the  preceding  one. 
The  Encyclopiedia  continues,  ^  Rejecting,  then  this  ezplanatian - 
of  Mr.  Prevost's,  we  9hall  proceed  io  consider  that  of  Pictet ; "  ta 
which  also  they  object,  and  therefore  leave  the  phenomena  entirely 
dnaccfounted  for.  ' 

The  writer  of  the  article,  however,  does  not  infer  from  this 
pfaepomenon^  the  absolute  existence  >. of  a  frigorific  i^tiaoicV^l^^  Vs^ 
an\y  argues  "  rbat  the  objections  aga\nsX  l&t,  VitxaaS^  ^\A'^\* 

V  2 
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Pictet's  explanation  of  the  indication  of  decrease  of  temperature  in 
the  focus  of  the  reflector,  apply  with  equal  force  in  cases  of  cooling 
by  direct  radiation  and  absorption ;  "  which  is  certainly  true. 

I  will  now  describe  also  the  experiment  I  have  above  alluded  to 
with  the  metallic  cone. 

A  metallic  conical  tube  of  about  18  inches  in  length,  whose 
respective  apertures  were  one  inch  and  five  inches  (the  interior  being 
polished  so  as  to  reflect  powerfully  and  radiate  little),. being  sup- 
ported in  a  horizontal  position,  one  ball  of  a  ditVercntial  thermo- 
meter was  presented  to  the  larger  aperture,  while  a  bottle  of  ice 
was  presented  at  the  smaller  aperture.  The  liquor  in  the  tube  of 
the  thermometer  rose  very  little  towards  the  bulb  nearest  the  aper- 
ture, slightly  indicating  a  lower  tein])erature.  The  relative  situa- 
tions of  the  thermometer  and  the  ice  bottle  being  reversed^  (i.e.  the 
ice  carried  to  the  large  end,  and  the  bu)b  of  the  thermometer 
])laced  before  the  smaller  end,)  the  liquor  rq^e  much  faster  towards 
the  bulb,  indicatiiig  in  tliis  position  a  much  more  rapid  decrease  of 
temperature.  .  ,  •        v 

In  this  case  it  was  argued  that  since  tl^eraj's, admitted  at,tl^  wid* 
opemng  weie  brought  to  a  focus  at  the  smaller  one,  if  th^  ^bermo- 
meter  at  the  wide  end  radiated  caloric,  its  rays  must  be  lost  tipoa 
the  ice  in  the  focus,  and  it  ought  to  indicate  ^.lo^s  of  temperature ; 
which  was  not  the  case,  or  only,  in  a  very  small  degree  :  but  that 
when  tninsnoscd,  as  this  was  tne  only  ibcus  /the  expyeument  in  that 
respect  drftering!  from  that,  of  the  niMTors)^  tlie  loss  bi'  teoiperature 
which  ^  it  so  rppidjy, Indicated  could  arise. only  from  ft  collectioo  of 
actual  coM  rays  in  the  focus  ;  and  .that  tjus^  jexperime^t  constituted 
another  oJjjfctien  to  Air.  IVeyost'^s  theory.      ;.,./.. 

This  objection  I  s|Iall. endeavour" to  remove  with  tlie  rest. 

It  will  be  conveiiicnt  first  to  consider  in-  wliat  iv^y  a'  focus  of  rays 
(whether  of  ligl}t,  or  of  heat,,  or. of  cold,)  U  piof^iicedd  .... 

Every  point  of. .a  ImninoiLi  hpdy  emits  rays,..pro(^^edi£^  in  every 
direction  in  straiglrt  lines  diverging'  from  that '}X)int  at  .Ml  angles. 
Different  parts  of  the  same  Tunnnops'  body  emit  rays  which  cross 
each  other  at  ^1 1,  angles ;  biAt,  ,}v(iicU»  after  a  few  reflections,  are 
absorbed,  or  dissipated  into  .boundless  spac^.  But  since  every  body 
pc^sesses  free  caloric,  more  or  jess,  ancl  every  point  of  these  emitSi 
rays  of  caloric,- as  the  points  of  lumlnoiis-.tiodies  do  tliose  of  light,! 
it  follows  that,  (^very  body  is  surrounded  on  all  sides'by  radiating  and 
by  receiving  points ;  and  may  therefore  be  con^jdiered  as  surrounded 
by  a  sphere,  from  every  point  of  which  rays  prqceed  and  ifalljpijtit.k 
and  ^incc  the  intensity  \b  inversely  as  the  squares  of  the^distiuiicesj,  if 
tl\e  temperature  of  the  parts  of  which  tbe  whole  iixiaginaiy  sphere 
consists  is  uniform,  it  receives  equal  quantities  on  all  sides^ 
although  some  of.  tbe  suijounding  bodies,  are  oi\icb,  nearer  thaa 
otheris ;  because  the  quantity  of  snriiice  ofdi^btani  bodies,  intercepied 
by^ the  intervening  near  bodies,  is  conversely  in  the  .sanie  Wio  j 
i*  e.  as  the  ^i:i,tres  ot  the  d i nances.  .Tbus  if  a  circu)ar .  screen^ 
whose  area  ire  will  suppose,  ^qnai  V)^  ;^^_^  »:;j^^^  '^^i^i^^^^  1^  held  al , 
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the  distiano6  of  one  foot  irom  the  thermometer,  and  the  wall. of  the 
room  be  at  the  distance  of  eigl^t' feet  from  the  saroe^  the  screen 
intercepts  from  the .  therfdonrjetcr  an  drea  of  2304  .s;juare  inches  ; 
but  the  intensity  of  the  ra'diation/foai  the  wall,  which  is  at  eight 
itimes  the  distance  of  the  scrceti,  b  totlie  intensity  of  the  radiatjori 
frpfti  the  screen  only  as  one  to  64,  or  as  36  to  2^04;  and  thus  the 
differeride  in  quantity  of  radiating  surface  is  comjpejisated  by  the 
difference  in  intensity.  . ' 

Now  by  mere  reflectioti  the  actual  number  of  fays,  or  the  inten- 
sity of  any  given  number.  Cannot  be  either  increased  or  diminished. 
The  intensity  (whether  of  light  or  heat)  is  increased  in  the  focus 
solely  by  the  direction  to  one  point  of  a  number  of  rays  subtracted 
by  a  change  of  direction  from  other  points  on  which  they  would 
have  fall«n  in  their  natural  course;  for  it  is  self-evident  that  what- 
ever radiation  U  superadded  by  mere  reflection  on  one  spot,  must 
b^  sirt)tracted  from  some  other ;  and  if  the  sensible  heat  is  increased 
in  the  fo6us,  it  must  be  diminished  soniewhere  else.  .    '"' 

Some  kinds  of  surfaced  receive  and  emit  heat  by  radiation  with 
great  fe^.difity;  others  reflect  more  ah'd  radiate  less;  as  Mr. 'Leslie 
has  shown.  Mr.  Leslie  has  also' slioWft*  that  the  powers  o^  receiving 
ahdgivTng  out  heat  are  in  the  sa'i^^  surface  equal  j  atjid  also  that  its 
powers  of  Wdiation  aiid  reflcctibii  are  fa  inverse,  ratios^  'Thisseieih* 


to  that  wWfcli  enters,  not  only  w6Wd  adjacent 'bodies'be^aiBecteaErj 
it,  but  the'  sensible  heki  of  Ithe  1)iicly ' itsdf  must  coritihqc  to  iricreasib 
or  dimitiish',  without  a^parenf  Hinits  :'  biit  it  is  not  found  that  ,ihi 
tcmpei*atures  itf  a^ctut'br  Vedibte'liddies  diffet  ff o'rii  iaclV  othei  by 
mere  pb^itipn,'  where  ther^  is  lib  sbdrcid  6f  heat  or  a^ive^  cause  '(t^* 
increase  or  diininutibti  of  the 'adtual  quantity  of  free ' caforic ; . a^^fl 
silifee  different 'surface!^  of  'the^afti^  liody  radiate  or  jrcflect  one  dSbi^ 
tti'aiy'ariother,'  if  the.dmlssliiti  and  intromission  by -radiaVioh  'w'Sriti 

■'-•-•^'^■i.-.i.iit-' -u-^  ^^^y^\jL:iAL.^iJ    LL'it  ik^  -t' A.;-.*::.'-.  -.■i.i£:j:i'J   Jrjt'^Ui' 
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the  object,  is  reflected  on  it ;  and  so  much  as  the  imperfection  of 
the  reflecting  power  of  the  plate  suffers  it  to  absorb,  isndiated  by  it 
in  the  same  direction.  Here,  then,  is  the  compensation;  and 
here  I  think  Mr.  Murray's  objection  fails.  A  blackened  surfiice 
radiates  much,  it  is  true;  but  it  intercepts  an  equal  volume  of 
radiation  or  reflection  from  behind.  A  polished  surface  mdintes 
less,  but  it  reflects  as  much  as  it  fails  to  radiate.  So  when  the 
writer  in  the  Encyclopaedia  says  '^  a  hot  body  ought  to  cool  more 
slowly  when  near  a  large  body  of  inferior  temperature  than 
when  near  a  small  one,"  he  forgets  that  this  large  body  intercepts 
an  equal  volume  from  beyond  it^  and  therefore  the  hot  body  so 
placed  ought  not  "  to  cool  more  rapidly."  He  says  the  reverseis 
the  case ;  but  I  apprehend  it  would  be  found,  by  careful  experiment, 
that  if  the  adjacent  body  be  of  the  same  temperature  as  these 
whose  rays  it  intercepts  (the  screen,  for  instance,  of  the  same 
temperature  as  the  wall),  the  reverse  will  not  be  the  case,  bat  the 
time  of  cooling  will  be  the  same,  (N.  B.  Dr.  Wells's  lately  de- 
tailed interesting  experiments  on  the  formation  of  dew,  in  conse- 
quence of  the  loss  of  heat  by  uncompensated  radiation,  will  be 
found  to  be  in  perfect  conformity  to  this  view  of  the  subject.) 

Then  in  the  case  of  the  concave  reflector  it  is  true  that  one 
hemisphere  of  converging  rays  is  intercepted  from  behind,  and  only 
a  cylinder  of  parallel  rays  in  front,  brought  to  the  focus  by  reflect 
tion ;  yet  this  is  a  compensation :  for  the  intensity  of  the  rays  so 
brought  to  the  focus  is  equal  to  that  of  the  converging  rays  which 
would  have  passed  in  the  same  direction  through  the  space  occupied 
by  the  disc,  as  might  be  easily  shown  by  the  general  laws  of  radia- 
tion and  reflection.  When  a  second  mirror  feces  the  fint,  all  this 
cylinder  of  rays  is  intercepted ;  but  then  all  the  rays  which  pass 
through  its  focus  to  its  face  are  reflected  in  the  direction  of  Ihe 
intercepted  cylinder,  and  a  cylinder  is  formed  of  reflected  rays, 
similar  to,  and  in  lieu  of,  the  intercepted  one.  The  whole  cylindric 
space  comprised  between  the  two  mirrors  now  consists  of  two  sets 
of  rays  proceeding  in  exactly  opposite  directions  from  and  to  both 
the  foci. 

Let  us  now  place  a  hot  body  in  the  focus  of  the  second  reflector. 
This  last  cylinoer  now  consists  of  extraordinary  calorific  lays ;  and 
of  course  a  body  (as  a  thermometer)  in  the  focus  of  the  first  mirror 
receives  superabundant  heat.  Substitute  an  extraordinary  cold 
body ;  then,  as  all  the  rays  which  would  have  passed  through  this 
focus,  and  would  have  constituted  the  second  cylinder,  are  now 
absorbed  by  a  body  which  has  verv  little  to  radiate,  the  radiation  of 
the  thermometer  towards  the  first* mirror  is  uncompensated ;  and  it 
indicates  decrease  of  temperature. 

In  Mr.  Pictet's  detail  of  the  experiment  it  was  observed  that 

when  the  temperature  of  the  ice  was  lowered  by  the  addition  of 

nitrous  acid,  the  thermometer  sunk  several  degrees  lower  than 

before.     The  theory  proceeds  here  with  perfect  regularity.    Ice  at 

+  32  radiates  something  towards  tisvt  cicmi^g«U'»^<(Mi  t  at  —  20,  still 
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something,  though  much  less  ;  and  therefore  the  small  compensa- 
tion was  again  r^uced  by  the  ref rigorating  mixture. 

The  comparing  of  the  reflection  of  heat  to  that  of  light  (though 
thej  are  in  many  respects  analogous)  is  apt  to  lead  into  isom'e  error, 
because  in  the  latter  case  the  reflector  is  presented  in  a  particular 
■  direction  towards  a  particular  source  (as  to  the  sun,  or  to  an.  aper- 
ture admitting  the  rays) ;  but  tiie  rays  of  heat  are  received  equally 
from  every  point  of  the  surrounding  sphere :  but  if  we  bear  this 
difference  in  mind,  the  analogy  between  them  will  afibrd  an  evident 
illustration  of  the  theory.    Vbion  is  merely  the  sensation  of  rays  of 
light  on  tJie  retina  of  the  eye.     We  see  a  white  or  coloured  object 
by  means  only  of  light  reflected  by  it.    Black,  we  say,  reflects  qo 
light;  yet  we  see  a  black  object.     If  the  blackness  of  the  surflice 
wete  really  perfect,  and  reflected  no  light,  we  could  riot  (strictly 
•speaking)  see  it  at  all;  we  perceive  or  distinguish  it  by  its  interception 
of  other  forms  and  objects  ;  but  we  can  also  magnify  \i  by  dioptric 
lenses  or  mirrors.    To  put  the  comparison  in  a  still  stronger  view, 
suppose  a  white  object  (as  a  paper  box  blackened  within),  and  a 
small  hole  cut  in  one  of  it^  surfaces,  we  say  we  see  that  hole.    Dp 
we  see  darkness  ?    Through  a  convex  lens,  or  by  a  concay^  mirj:^, 
or  by  the  intervention  of  two  murors  (placed  exactly  as  in  Piety's 
experiment,  the  eye  bemg  in  the  place  of  the  thermometer),  we 
•id^  magnify -that  dark  hole.     Do  we  say  darkness  radiates  ?    Abd 
where  is  the  difierence  between  the  two  cases;  the  ope,  where  Uie 
icfe  in  the  focus  of  the  second  mirror  lowers  a  thermometer  in  tbat 
of  the  first ;  the  other,  where  a  dark  spot  in  a  similar  situation 
gives  the  sensation  of  a  magnified  dark  spot  on  the  retina  of  .£he 
•eye }    A  perfect  analogy  holds  here,  and  applies  to  all  the  casi^, 
aad  removes  at  once  (as  it  appears  to  me)  all  the  objections  imade.to 
Mr.  Prevost's  theory.    It  is  true  tliat  in  the  quotations.  1  Isave  aoet 
with  of  Mr.  Prevost^s  explanation  he  has  not  expresslv  described  the 
interception  by  means  of  the  ice,  of  radiation  aliunde  *,  but  I.tfayik 
it  follows  by  necessary  inference  that  he  had  it  in  his  mmd  as  a  part 
of  his  theory,  and  meant  to  be  so  understood. ..  I  have  said  before 
that  his  own  words  I  have  not  met  with, 

V     I  have  now  to  answer  the  supposed  objection  arising  from  the 
experiment  with  the  metallic  tube  ;  but  If  the  explanations  abpve 

-   given  of  the  several  phenomena  are  satisfactory,  I  have  only. to 
trace  the  analogy  between  them  and  this  new  one. 
'    I  think  we  are  in  possession  of  flEicts  that  warrant  the  following 
conclusions  :— 

1.  That  all  bodies  receiving  and  admitting  beat  by  their  surfiu?es 
emit  by  radiation  an  equal  quantity ;  and  that  as  much  oLwhat  falls 
on  them  as  they  cannot  so  admit,  they  reflect. 

2.  That  when  the  radiation  of  any  body  is  not  compensated  by 
counter  radiation,  its  temperature  must  decrease. 

'  3.  That  the  proximity  or  the  form  either  of  radiating  or  reflecting 
surfaces  produces  no  difference  in  the  quantity  or  intensity  of  the 
rays  received  by  any  given  point,  provided  .xSex&i^  S&  xa  'aj^'Cw%.  ^sb^^^ 
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of  increase  or  decrease  of  the  actual  quantity  qf  free  c^ofp^Jii  the 
surrounding  sphere ;  but  that  where  there  is  such  caus^  ^u<^  given 
point  will  be  affected  by  the  form  and  nature  of  tl>(Q  reacting  .Sur- 
faces which  change  the  direction  of.  rays  th»^  fall  ou,  :0r  pr<M:e^ 
from,  the  point  where  such  active  cause  exists. 

4.  That  where  heat  is  increased  by  more  reflectipn  oa  one  spot, 
it  mtist  be  dipinished  somewhere  else,  and  vice  verjsa. 

5.  That  when  any  body  whose  temperature  (arising  ikim  extra- 
neous causes)  varies  from  that  of  others  in  it^' neighbourhood,  if 
hotter,  it  affects  a  body  placed.in  any  given  [X)int,  by  throwing  on 
it  a  more  intense  radiation  than  that  which  it  gives  out^  if  colder, 
by  intercepting  and  absorbing  rays  of  free  caloric  from  some  part  of 
the  sphere  by  which  it  is  surrounded,  and  thereby  depriving  it  of  its 
due  and  usual  compensation. 

If,  then,  by  means  of  the  conical  tube,  or  by  aqy. other  means, 
a  thermometer  indicates  decrease  of  temperature  from  its  relative 
position jv^'ith  that  of  a  cold  body,  we  have  only  to  see  where,  an^ 
how  are  radiations  that  would  have  fallen  on  the  thermometer  intei^ 
cepted  by  that  cold  body.  .,,:«;: 

The  mechanical  form  of  the  polished  interior  of  this,  tube  will 
e£fect  this  according  to  the  kpown  laws  of  optics.    Hie  effect •^of 
this  reflection  differs  fronoi  that  of  the  mirrors  ;  for  instead  ;of .  a 
single  focus  at  one  point,  there  Is  an  indefinite  number  of  foql^ 
along, the  axb.    The  incident  r^ys  which  are  parallel  to  t^ie.a^j^  are 
reflected  in  the  form  of  cones,  and  cross  in  tne  axis :  hpiy.^yei',  ^  > 
largest  hollow  cylinder  of  Incident  rays  will  form  the  focM^  iof; 
greatest  intensity,  and  a  multitude  of  other  rays  will  be  brought;  tyf- 
complex  reflections  from  the  polished  interior  to  tjiie  saf[]e«pot. 
The  tube  is  of  course  a  truncated  cone ;  for  the  smf^ll^r  ^ndhmia 
diameter.     The  principal  focus  is  not  at  the  apex  of  thjS;  coi^e,  bii$  . 
short  of  it;  and  we  suppose  the  thermoineter  to  be  pla<;ed,at-.tbi^; 
spot  near  the  aperture.    I  need  not  trespass  more,  on  yoi^.  by  specie  •. 
fying  all  the  circumstances  of  the  situation ;  but  it  is  e^y  tii^s^a  r 
that  a  large  portion  of  the  rays  of  the  surrounding  spher^  is  iiuer*  .. 
cepted  from  this  point  by  the  tube,  and  reflected  Irom  it&  ^xt(U[iar 
.  surface  in  foreign  directions.    Tlie  loss  of  tHese  niys  is.  conip^ii^t^  i  •■ 
by  tlie  concentration  of  the  cylinde^'  of .r^ys  .brought  t<^  this  Ppmt  ^ 
reflection  from  within  the  tube,  el^  die  thermpnae^«;if,4n  tfais^pja^ 
xnuSt  indicate  decrease  of  temperature  without  t^e.  pce^epce/OC  tl)f). 
cold  body,  contrary  to  the  rule  Ko,  8.  ,  Uut  whjsni^t^e.t^ttlQi^fiicf; : 
is  brought  to  the  wide  aperture,  alf  this  cylinder. of, fa4iati(iD  j^  . 
intercepted  and  absorbed,  and  tlie  rud^at Jop  from  jihe  thenppn9f  ter  • 
is  uncompensated.    A  hot  body  iiilbc  place  9^  the  [ice;.  ^ouU  luiye 
its  radiation  condensed  on  the  thermomefen     A  vjj^il^fepbj^ctVoujld 
be  magnified  in  ap  eye  placed  in  the  room  of  the  thermometer^^K^ 
a  dark  hole  in  a  white  surface  would  have, its  diacueter apparently 
increased;  and  thus  a  perfect  analogy  subsists  betweeoi .thls^xperi- 
fnent  and  those  oi  Mr.  Pictet,  '' 

Mr 9  Pictefs  theory  appears  a\so  ea^^Ue  of  accountii)g  jgr  taf 
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phenomevM  of  his'iexperiitient^  but  appears  to  have  been  misunder- 
stood; Sttt!  it  h^voNes/ some  strong  irtiprobabilities'j  while  that  of 
Prevost,'  If  We  only  adnrit  cei*t^' analogies  (sonae  of  which  we 
kmA? ^ist)'bet<«ieen  thfe  radiation  of  heat  and  that  of  light,  is  even 
demonstrable.  I  was  about  to  hdi  a  'comparison  between  these  two 
theories  j  but  I  have  already  made  my  letter  much  longer  than  I 
intended.        "  •  .:  ;i 


/:•■  5  : 
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Oti  the  CereUlltim.  '  By  W.  ElKrd  Leach,  M;D. 

(To  J^t.  Thomsofii;) 

MT  DEAR-SIR;' 

Iwthdtest  nutnber  of  your  'Annals  of  Philosophy  Mu' A*  Wulket 
claims'  'the  merit  of  being  tlie  ■  discoverer  of  what  Dr.  Cross  has 
stated  respecting  the  structure  of  the  spinal  mainrow  and  the  use  of 
th««-«ler^bellam.'  "He  has  fit  the  ^'am^'flme^niswered  my  letter  to 
Dr.  Crossi)  and  has  stated  that  the  work  of  Gall  and  Spurzheim 
^^ -acftaaHy  ctfntaihs  no  Siich  statements''  as  those  to  which  I 
■alhded.-'    •  ^'■■•^■-:;  ■  -■   '■-    ■  ■      • 

■Pttrttiit  me,  Sii*,'  toassuri&'you  that  th^  letter  from  Hufeland  to 
Pditil  cdnClarns  jpredsely  the^mie  opinion  reispecting  the  use  of  the 
cer<^b6llum  as  th&t  given  by  Mr.  Alexandier  Walter  and  by  Dn 
:Croto.«  -■';■ 

Whfcni' perceived  Dr.  Cross's  observations  on  the  anatomical 
srtrucMre  of  tb^'bpinal  mass  of  nerves,  I  recollected  that  in  the 
vvo^k'Of' Gall  ilhd' Spurzheim  the  same  stiitements  were  given,  n<^ 
i»'^;tfistii)^  iti'Tlatdit,  but  as  erroneous  suppositions.  In  the  {6\io 
editfoii*  of  thdf  'Ahi(tbmie  ct  tliysiplogie  du  Systeme  Nerveux  en 
g^tl^l,  ^P.  1.  T>.  35  *nd '40,  the  following  statements  may  be 
fouiid  :-^^*  Battiofin  silys  that  the  spinal-  marrow  is  composed  of  four 
fibrous  cord^ ; " — <*  Soemnierrtng  tnaintains  the  opinion  that  the 
spiVial'ttarrow  is  composed  of  four  cords.'' t 

My  ^lijiect-  ih  aiisweringVDr.  Cross  was  merely  to  show  that 
althou^  his  opidlcVi  might'  have  been  original,  yet  that  the  san^e 
opkiionf'ha'd'becfn^  enteirtdihed  by  preceding  wyiters.  Since  writing 
fliat  &ni^'er,  I  have  carefully  txtimtned  the  structure  of  the  spinal 
mosis  of'neiires;  and  I  most  (sertanhly  agree  with  Drs.  tiall  and 
SpvLtzhtitti  'in  mttntldniD^  chat  the  spinal  mass  of  nerves  does  not 
consist  of '"  four  columns,"  and  that  Mr.  A.  Walker  merely  parti- 
cipate Ih  ^d'^rrei' coriimoti- to  older  writers  in  maintakiiog  this 
opiWon,'^  ■"  '^  '■'■'■  '■•  .-  -.    '     ^■■■'  ■■"'    ' 

-,      I     -If    ;         ■•!    :-         "l^     '^  ■    J    •.".  ■■        '■•  *       ■  ".  '  ..   '. 

•  Willis  likewise  considered  the  cerebcllnm  as  the  sonree  of  voTaiiCafy  powct. 
+  Highmore  even  ^oes  foitber:  he  pretends  that  the  spinal  marrow  U  fiBOAed.«& 
aghlf  little  cvrcb.   '  - '^  • 
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It  appean  to  me  that  it  is  of  much  greater  ooinequeuce  to  A- 
prove  these  statements,  than  to  dispute  about  their  or^n.  I  sfaril, 
therefore,  in  the  first  place,  examme  the  statements  relating  to  the 
structure  of  the  spinal  marroir,  and  shall  then  produce  some  ob- 
jections relative  to  the  functions  of  the  eercbelhim  as  staled  by 
Willis  and  by  Mr.  A.  Walker. 

It  is  said  that  the  q>inal  marrow  is  composed  of  four  kmgitadiBal 
divisions,  two  larger,  anterior,  which  may  be  traced  into  the  ecse- 
brum ;  and  two  smaller,  posterior,  which  may  be  traced  into  the 
cerebellum.  This  statement  is  erroneous  in  two  respects :  1.  Hiere 
are  not  four  divisions;  there  exist  only  two  fissures^  one  at  the 
anterior  part  of  the  spinal  marrow,  the  other  at  the  hii^ler  part ; 
but  there  are  no  lateral  fissures.  Such  are  the  statements  of  Gall 
and  Spurzheim  ;  and  my  recent  examinations  have  convinced  me  of 
their  truth.  Gall  and  Spurzheim  have  shown  that  the  s^nnal  nMSs 
of  nerves  is  composed  of  a  series  of  as  many  swellings  as  there  are 
hairs  of  nerves,  and  they  have  pointed  out  that  the  anterior  jfissnie* 
is  less  deep  than  the  posterior,  and  that  the  posterior  nenrea  ate 
more  considerable  than  the  anterior.  It  is,  therefore,  enuneouatto 
say  that  of  the  four  divisions  the  anterior  are  laiger,  and  the 
rior  smaller. 

Mr.  A.  Walker  considers  the  anterior  iasciculi  as  asceadiii^  and 
the  two  posterior  as  descending.  Gall  and  Spurzheim  have  shown 
that  the  brain  and  cerebellum  cannot  be  considered  as  the  continpa- 
tion  of  the  spnal  marrow,  any  more  than  the  qiinal  maraoir  csn 
that  of  the  brain  and  cerebellum.  There  are  examples  of.  monstrous 
foetuses  having  only  the  lower  parts  of  the  s|nnal  marrow,  and  yet 
the  posterior  and  anterior  (or,  according  to  Mr.  A.  WaUnnr,  the 
ascending  and  defending,)  fittcicuii  have  been  fiaind  to  caurt.  It 
is,  therefore,  evident,  that  they  cannot  be  considered  as  desoendiog 
irom  the  cerebellum.  Gall  and  Spurzheim  have  aiao  flhcNm.  that 
not  only  the  cerebellum,  but  also  tne  hinder  parts  of  the  bnin>  sre 
brought  in  communication  with  posterior  parts  of  the  sptBal  mass. of 
nerves,  and  that  only  a  small  fasciculus  of  the  handcar  part,  of  the 
spinal  mass  of  nerves  belongs  to  the  cerebellum. 

The  physiological  statements  of  Mr.  A.  Walker  are  /not-  mora 
accurate  than  his  anatomical  ones ;  they  are  merely  suppositions,  and 
at  variance  with  nature.  The  cerebellum  he  considers  as  the  ofgao 
of  volition,  because  it  is  placed  opposite  to  the  face,  which  contauis 
the  chief  organs  of  sense.  The  expression  opposite  as  to  fimction 
has  no  specific  meaning.  It  cannot  mdicate  a  counteraction ;  if  this 
were  the  case,  the  ears,  which  are  situated  o{^[K»ite  to  one  another, 
should  act  in  opposition  to  each  other. 

I  must  repeat  Mr.  A.  Walker's  supposition  in  his  own- woidsr^— 
'^  From  the  peculiar  opposiiian  which  subsists  between  dieysitoa- 
tion  of  the  face  and  cerebellum,  we  are  entitled  to.  expect  a  simHar 
opposition  in  their  functions.    As  the  face,  therefore^  occiqpied  by 
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die  chief  orgHBs  of  sense^  is  the  seat  of  tensation^  so  vrp  might 
expect  tlw  perebelban  tobtihe  organ  q^  volition.  Ti^is  ^upposkion 
receives  additional  force  from  the  ixmsidention  that,  as  the  pigaiis 
of  sense  and  the  cerebelliun  are  the  first  and  the  last  portions  of  the 
nervous  system:;  so  sensation  and  vidition  are  thoifirst.aod  the  last 
of  its  functions.  But  this  supposition  b  completely  confirmed  when 
we  recollect  that  the  degrees  of  voluntary  power  ahsioys  bear  a  close 
analogy  to  the  various  magnitudes  of  the  cerebdlom. 

If  we  desire  to  listen  to,  or  to  look  at,  any  object,  the  muscles 
support  the  action  of  seeing  and  of  hearing :  hence  sensation 
and  voluntary  motion  are  not  in  opposition.  It  is  also  quite 
erroneous  to  suppose  that  only  the  posterior  nerves  of  the  spinal 
mass  go  to  the  muscles,  and  the  anterior  to  the  organs  (tf  sensation ; 
and  it  is  incorrect  to  believe  that  almost  all  tlie  parts  of  the  body 
iiare  filaments  of  ascending  and  filamems  of  descending  impres- 
8ioB8«  The  two  roots  of  nerves  of  each  half  of  the  spinal  marrow, 
'namely,  the  anterior  and  posterior,  go  to  different  parts  of  this 
body ;  and  it  is  erroneous  to  admit  that  filaments  of  the  anterior 
ami  posterior  fasciculi  of  the  spinal  mass  of  nerves  go  to  almost 
every  part :  the  ^muscles  and  skin  of  the  back  receive  their  nerves 
from  the  posterior  roots,  whilst  the  muscles  and  skin  of  the 
abdomen  receive  theirs  from  the  anterior  roots,  and  yet  the 
fore  and  bade  parts  of  the  body  have  sensation  and  voluntary 
motion. 

Mr.  Alexander  Walker,  in  considering  the  cerebellum  in  opposi- 
tk>n  to  the  face  has  neglected  to  take  any  notice  of  the  brain.  Does 
be  therefore  consider  that  part  to  have  nothmg  to  do  with  sensation 
and  volition  ? 

.    The  degree  of  voluntary  power  bears  ^  proportion  with  the  sixe 
,  of  the  eerebellom. 

Gail  and  Spurzheim  have  shown  that  the  cerebellum  in  cliiloren 
•IS  much  smaller  in  proportion  than  in  the. adult,  and  yiet; children 
:  have  more  of  muscular  agility  than  adults.  ,  ^  .. .  . 

Tiie  large  shark  described  in  the 'Philosophical.  Transactioas.  for 
1809  and  1813,  an  animal  said  to  have  tiie  greatest  locomotire 
power,  has  a  remarkably  minute  cerebeUum.  See  voL#n«'£B09, 
pi.  xix.  Cy  and  pi.  XX.  do.  '  ,• 

Swallows,  which  possess  amasiog  locomotive  powen,faav/e  a  small 
cerebellum;  and  Covier  has  shown  (Lefons  d'AoatpmieComp. 
(om.  ii.  p.  153),  that  the  proportions  o£  the  o^reb^lknp  and 
i;erebrum  in  the  bull  and  in  man  are  absolutely  the  aam^j'.yot  lb4ir 
degree  of  voluntary  power  is  very  difiisrent.  :  It  is  ti^e  wit^hies 
have  a  larger  cerebellum  in  proponSon  to  their  brpio,raodt>tha^  they 
possess  a  very  strong  locomotive  power;  antt'  the  rongeurs  t^ave 
likewise  a  very  large  eerebelhim ; .  and  many  of  tbemr^  ^:  ^^^9 
aquirrel,  &c.  pcasess  a  great  k)comoti«e  power;  bul^.libii  is  no 
geaeral  principle.  •. 

I  shall  here  subjoin  a  few  comparisons  of  the  cerebellum  and 
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brain  extracted  from  Cuvier  (loc.  cit.),  and  sjiow  that  there  is 
really  no  propOTtion  between  the  degree  of  volunti^r^  mQtion  and 
the  size  of  this  organ.  ,     , 

Man  and  the  ox  • .l-i-9 

Dog v..r-^8     '     '    ; 

Horse  and  wild  boar • . . ,  1—7        ' .  * 

Hare  and  cat • . .  ^■. . .  1 — 6 

Sheep •.  _   l_5  ^ 

Mole 1 — 44  ' 

Rat ; 1--3I- 

Beaver 1 — 3 

House  mouse  {mns  viusculus) 1 — 2  .    ■ 

Mr.  A.  Walker  has  further  observed,  that  **  Dr.  Spurzheim  hm 
most  certainly  erred  in  denominating  the  cerebellum  the  organ  of 
amativeness.'^  I  have  not  time  to  give  the  facts  which,  have  led 
Drs.  Gall  and  Spurzheim  to  hold  this  opinion,  and;  np^ist  therefore 
refer  to  Dr.  Spurzheim's  work  on  the  Anatomy  .and  Physiology  gf 
the  Brain,  where  the  statements  are  fully  detailed.  .  ;     :  .  r; 

I  am,  dear  Sir,  <      •  ii  ji^o,^ 

Your  obedient  servant,      '•'^•.'>>*--       '- 

Wm.  Elford  Leach. 


» 


- 


• « 


Article  VII. 

On  Pyrophorus^  and  the  making  of  Potassium.    By  Dr;  'Hamel.' 

In  the  appendix  to  vol.  iv.  of  Priestley's  Experiments  andOb« 
servations  relative  to  various  Branches  of  Naturar  Philosophy, 
p.  481,  mention  is  made  of  the  following  experiment  6f  Mr:  Wm. 
Bewly  :  —  "I  mixed  equal  parts  of  sal- tartar  and  vegetable'  or 
animal  coal,  or  sometimes  three  parts  of  the  former  with  two  of  tht 
latter,  and  calcined  them  in  the  usual  manner  (for  maJking-'Hoin* 
berg's  pyrophorus).  This  composition,  on  being  exposed  to  thf  air> 
generally  kmdled  in  the  space  of  half  a  minute  or  a  minute,  k 
did  not  burn  with  so  much  vivacity  as  the  vitriolic  pyrophori,  as  it 
contained  no  sulphur.  I  shall  hereafter  denominate  this  tne  alkatike 
pyrophonis.  It  differs  in  no  one  circumstance  from  M.  du  Suvigny's 
neutral  pyrophori,  except  in  its  not  containing  that  very  principle- to  ' 
which  he  ascribes  their  accension.  I^est  it  might  be  suspected  that 
the  salt  of  tartar  which  I  employed  might  aecidentally  contain  ' 
vitriolic  tartar,  or  vitriolic  acid,  I  repeated  the  experiments  with  : 
tartar  calcined  by  myself,  as  well  as  with  nitre  fixed  or  alkab'zed  by 
deOagration  with  charcoal  and  with  iron  filings  \  but  ia  all  these 
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cases  the  event  was  \ht  same.  It  is  ralher  surprising  that  this 
alkaline  pyrophorua  should  not  haiire  been  discovered  before,  as  I 
have  more  than  once,  since  I  first  noticed  it^  on  preparing  the 
Prussian  alkali,  seen  the  lower  part  of  it  take  fire  soon  after  its 
having  been  turned  out  of  tlie  crucible  and  bruised,  eveci  when  the 
matter  had  not  been  covered  with  sand/'...;» 

If  these  experiments  of  Mr.  Bewly  be.  correct,  thejr  evidently 
show  that  the  inflammability  of  Homberg's  pyrophonis  depends  (at 
h'ast  partly)  on  the  mixture  of  potassium  (apd  pd)iaps  also 
alumina)  with  fine  f)owder  of  charcoal,  and  that  the.  common 
theory,  according  to  wiiich  the  inflammability  of  pyrophonis 
dc|K'nds  on  the  sulphuret  of  potash,  imbibing  moisture  froin  the 
atmosphiere,  and  by  that  meaqs  setting  at  liberty  heat  enough  to 
inflaniethe  charcoal  mixed  with  it,;  is  ilpisufficient.  It  appears  that 
Mr.  l^ewiy  followed  nearly  the  same  method  in  order  to  n^e  bia 
pvropiiorgs,  as  Bucholz,  Tromsdorf,,,and  Cumudau,  did  witjb  a 
view  to, obtain  potassium;  and  if  Mr.  Bewly  bad  Iiappened  to 
introduce  into  the  vessel  containing  the  Heated  mixture  a  cold 
mctaliie  body  (as  jCuraudau  did  in  order,  to  collect  the  potassium 
which  is  formed  during  the  process,  and  diiven  off  in  vapours),  h^ 
would  Imve  seep  more  than  30  years  ago  one  of  those  bodies  by  tb^ 
dis(X)very  of  which  Sir  JHumphry  Davy'stname  is  qow  immortalized, 
As  Mr.  Bewly's  experiment  was  inconsistent  with  the  then  prevailing 
theory,  there  was  hardly  any  attention  paid  to  it,  though  it  was 
published  as  long  agoiistbe  year  177^  ^^  ie^tl  do  not  recollect 
tliat  it  was  repeated.  I  found  tliat  an  alloy  of  potassium  with  iron 
is  a  pyrophorus  also.  When  I  prepared  potassium  the  first  time,  in 
the  way  wliich  Gay-Lussac  anoTbenard  describe,  I  did  not  know 
the  property  of  this  alloy;  and  having  cut  off  that  part  of  the 
barrel  containing  the  potassium^  I  began  to  scrape  it  out,  holdlhg 
the.  barrel  oyer  a  glass  bason  containing  petroleurq.  I  had  poured 
out  my  wiiolie  stock  of  petroleum,  perhaps  two  pounds,  into  this 
baso(^^'  tliat  1  might  lie  able  to  immerse  into  \t  the  whole  piece  of 
the  barrel,'  in  order  not  to  lose  any  potassium.  After  I  had  scraped 
ou^.jthat  portion  occupying  the  centrfe  of  the  barrel,  which: is  tl^ 
purest^.  I  came. to  that  in  immediate  contact  with  the  inner,  surfacie 
of  the  b£(rrel  itself,  which  is  generally  ^lloy^  with  irpn;  and. a 
small  piece  of  t^is  alloy,  being  just  scraped  off,  and  having  there;; 
(ute  its  sur&re  quite  free  from  oxide,  Ih  falling  dowii  took  fire,  by 
coming  in  C9ntact  with  the  air,  and  lighted  the  petroleum  con^ 
tained  in  tt^e  g]a«s  bason,  v/hich  cracked,  and,  the  burning  flui^ 


D^pV>ruyisif  potass)unfi  and  iro^i  l^yes  no  doubt.  thatVtljere  rn^y. 
oe.o^i.co.q^isting  of  potassium  and  <;Iiaiicoal  merely ;  and  this  wilf 
ttriw  %!i^ 90  w  nature  of  HomhergV  pyrp^  .     '' 

Sn  order  to  obtain..^  potassium  free  .fronj  irpb/  I  [several  time{(' 
Dwed.a.method  which  is  very  nnoiple.  aod oil  tb!Bit^Bkt^>d^'A^-^ 
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serves  perhaps  to  be  known,  thgugfa  it  did  not  yield  me  quite  so 
large  a  quantity  as  the  apparatus  of  Gay-Lussac  and  Thenard, 
which,  however,   does  not  yield  so  good  potassium,   and  comes 
much  more  expensive.    1  have  made  a  good  deal  of  potassium,  and 
found,  i.  Tliat  the  chief  secret  to  obtain  it  in  considerable  quantity 
is  to  use  a  very  strong  fire,  in  order  to  drive  every  particle  of  it 
oven    2.  To  prevent  the  barrel  from  melting  in  such  a  high  degree 
of  heat  a  good  tube  is  wanted.    3.  The  barrel,  notwithstanding 
these  precautions,   will  generally  serve  only  once.    4.  For  thb 
reason  all  the  contrivances,  where  there  are  different  parts  combined 
by  grinding  them  together,  or  by  means  of  screws,  come  too  ex- 
pensive, as  they  are  lost  after  having  been  used  once.     I  used  to 
make  my  potassium  in  old  gun-barrels,  which  were  bent  (like  Gay- 
Lussac's  and  Thenard's)  in  two  places,  and  had  no  other  piece  added 
to  them.    The  middle  part  of  this  barrel  is  placed  almost  horizon- 
tally (only  a  little  elevated  towards  the  open  end)  through  a  cylin- 
drical furnace,  and  contains  the  iron  turnings ;  the  thicker  end, 
which  projects  on  one  side  from  the  furnace,  is  bent  upwards,  and 
contains  the  potash.    It  can  easily  be  tightened  by  screwing  in  die 
breach,  and  putting  a  little  clay  into  the  touchhole.    To  the  open 
end,  which  projects  on  the  other  side  from  the  furnace,  and  is  bent 
downwards,    at  first  I  adapted,   as  the  French  chemists  did,  a 
receiver  made  of  iron,  from  which  a  tube  descended  into  a  vessel 
with    quicksilver.    I    likewise,    according    to    their  prescription, 
screwed  into  the  upper  part,  containing  the  potash,  an  iron  tube, 
the  end  of  which  was  placed  under  mercury  also ;  but  I  found  this 
to  be  a  very  troublesome  and  expensive  apparatus,  as  I  could  not 
use  it  a  second  time ;  nor  did  I  always  observe  the  gas  coming  out 
through  the  quicksilver,  as  it  would  find  its  way  out  somewhere  else, 
either  where  the  receiver  was  adapted,  or  where  the  pipes  were 
screwed  in.     Finding,  therefore,  these  pipes  quite  useless,  I  closed 
the  upper  end  of  the  barrel,  after  the  introduction  of  the  potash, 
entirely  by  screwing  in  the  breech  and  putting  some  clay  into  the 
touchhole,  and  instead  of  adapting  to  the  lower  end  any  receiver,'  I 
put  this  end,  open  as  it  is,  mto  a  small  iron  bason,  containing  a 
little  vegetable  oil  previously  well  heated,  in  order  to  drive  off  the 
watery  particles.    (Petroleum  could  not  be  used  for  this  purpose,  as 
It  woula  be  set  on  fire  by  the  gas,  and  even  by  the  heat  of  the  furnace.) 
When  the  formation  of  potassium  was  going  on,  one  bubble  after 
the  other  of  hydrogen  gas  holding  potassium  in  solution  rose 
through  the  •il,  ana  coming  in  contact  with  the  air  took  fire,  like 
phosphoric  hydrogen  gas,  but  with  a  more  considerable  explosion. 
The  purest  part  of  the  potassium  run  down  in  drops  into  the  oil,  la 
which  it  rose  to  the  surface,  from  whence  I  took  it  with  a  spoon, 
and  put  it  into  petroleum.    The  potassium  so  obtained  did  not 
contain  any  iron,  but  was  of  a  very  bright  lustre,  much  like  silveri 
whereas  that  collected  in  the  barrel  is  generallv  alloyed  with  iron, 
and  of  a  bluish  colour,  moie  \\k«  l^d.    Living  near  an  iron- 
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foundery^  I  liad  the  opportunity  of  inaking  my  potassium  there,  as 
I  could  apply  the  blast  from  the  smelting  furnace  to  my  apparatus, 
and  then  I  got  it  in  considerable  quantity.  I  genenilly  laid  two 
barrels  pai;allel  to  each  other  througn  the  furnace^  and  thus  got  once 
nearly  two  ounces;  but  I  repeat,  that  without  being  able  td  give  a 
very  high  degree  of  heat,  it  is  not  worth  while  goioff  about  making 
potassium,  as  the  quantity  obtained  will  be  very  trifling.  For  a  lute^' 
to  cover  that  part  of  the  barrel  which  comes  m  immediate  contact' 
with  the  fire,  I  tried  mixtures  of  pure  clay  with  nuid  in  diflerent 
proportions ;  but  none  of  them  answered  my  purpose  so  well  as  the 
clay  by  itself,  wluch  is  found  near  Moscow,  and  used  for  crucibles  | 
all  over  Russia ;  it  is  known  in  commerce  by  the  name  of  Moscow 
clay.  Using  this  clay,  I  could  give  almost  any  degree  of  heat  that ' 
can  be  procured  from  charcoal  (which  I  always  used,  we  having  no' 
coal  in  St.  Petersburgh),  without  -paelting  tlie  barrel.  The  open 
ends  of  the  barrels  were  placed  uqdcroil  in  onp  small  bason ;  and 
after  the  operation  was  finished,  1  simply  tefked  them,  in  order  to 
prevent  the  air  getting  in,  till  I  had  cut  off  die  under  parts  of  the 
barrels,  in  order  to  obtain  the  potassium  also  which  was  collected 
there.  Thb  latter  is,  as  I  have  said  before,  always  less  Aisible,  andl 
alloyed  with  iron,  whereas  the  other,  which  does  not  remain  for  any 
time  in  contact  with  the  iron  barrel,  runs  down  into  the  oil,  which 
absorbs  the  oxide,  which  might  be  oti  its  surface,  forming  a  soap 
with  it.  '  This  potassium  was  the  purest  I  ever  obtained.  I  used  to 
keep  it  in  small  glass  tubes,  in  which  1  pressed  it  close  towards  the 
inside  of  the  glass,  and  the  tubes  being  hermetically  sealed. 

I  am,  dear  Sir,  yours  most  faithfully, 

GloMgow,  March  15,  1815.  J.   HaMBL,  M.D.. 
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Article  VIIL 

Description  of  a  Machine  for , the  speedy  Separatum  and  Manufa^ 
ture  of  Farina  or  FUmrfrom  Potatoes^  and, for  variims^  Obsfrva^ 
turns  relative  to  the  Necessity  ^ encouragisig  an^eaUended  Growth' 
of  Potatoes^  and  for  their  JbbpUcations^  Hs  .vdriottf  States,  ta 
make  Sea  Biscuits,  Bread,  Pastry,  tfc*  By  John  Whately, 
Esq.  of  Cork.     With  a  Plate.*.  ■ 

It  IS  naturally  the  first  object,  and  forms  the.  primary  duty  of  a 
welUireffulated  state,  to  provide  iu  members.  iVith  a  safficjent 
quantity  of  good  food.    The  gfieater  are  the*  adWmtages^  and  the . 

•  Vtma  the  Transactions  of  the  Society -for  the  EoconcagttMnil  of  Artt,  Mana- 
factsrct,  aad  -Cpaim^rcc.  Tbc  lesicr  cold  medal 'wat voted .10  Mr/ IMatd)  foe  «lvU 
ioTeotEm.  .  . 
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more  independent  is  the  situation,  of  tlmt  country  which  can  furnbh 
within  itself  a  full  and  anople  supply  of  the.  means  qf  subsistence  to 
its  inhabitants.  We  have  loDg  ceased  in  this  country  to  feel  the 
benefits  arisiiip:  from  such  a  stale  of  ii.dependencej  aod  we  have 
during  t)ie  last  10  or  15  years  incurred  a  very  large  expenditure  in 
the  purchase  of  foreign  corn.  This  subject  has  engaged  much  of 
my  attention  ;  and  I  have  endeavoured  to  devise  a  plan  by  which 
the  agriculture  of  this  country  may  be  improved,  a  great  expendi- 
ture saved,  and  '4  considerable  reduction  of  priees  effiscted,  by  the 
introduction  into  bread  of  an  article  of  known  nutritious  properties 
derived  from  the  potatoe.  This  substsmce  is  the  farina  or  flour  of 
tliat  valuable  root,  which  I  have  tried  with  advantage  to  a  very  great 
extent,  having  previously  gone  through  a  long  course  of  experi- 
ments on  making  bread,  bi^cuit,  and  pastry,  from  mixtures  of  raw 
potatoes,  and  boiled  potatoes  and  farina,  with  different  proportions 
of  flour,  &c. 

It  is  well  known  that  poor  light  soils,  unfit  for  the  culture  of 
wheat,  and  from  which  only  crops  of  barley  or  oats  have  been  pro- 
duced, and  01  which,  in  many  situations,  there  are  large  tracts  of 
land  altogether  uncultivated,  '.vill  produce  |X)tatoes  of  excellent 
quality  :  two  circumstances  have,  however,  hitherto  prevented  their 
culture  to  the  desirable  extent,  namely,  the  great  expense  of  their 
carriage  in  a  raw  state  from  tiie  interior  parts  of  the  country  to  a 
proper  market,  and  their  not  keeping  well  more  than  six  months 
after  the  crop  is  gathered. 

These  incoijvcniences  I  have  obviated  by  the  invention  of  a 
machine  which  is  now  at  the  Society's  house,  by  which  one  indivi- 
dual can  grind  down  15  hundred  weight,  or  1700  lbs.  net  of  pota- 
toes, into  soft  pulp  in  one  day,  yielding  about  two  hundred  weight 
of  farina  or  flour  when  dried. 

By  calculation,  the  powefof  a  single^iorse^ill  be  equal  to  the 
grinding  of  22  tons  of  potatoes  per  week  ;  the  machine  is  capable 
of  being  applied  to  any  power  required.  The  farina  or  flour  has 
been  known  to  keep  good  17  years  ;  and  it  may  be  afforded  so  as  to 
yield  a  fair  profit  to  the  farmer  and  the  manufacturer  at  3d,  per  IIl 
The  present  price  of  wheaten  flour  is  about  b-^d. 

It  would  be  tedious  now  to  enter  into  a  long  detail  of  this  business 
by  letter ;  but  my  son  is  in  London ;  and  if  he  is  permitted  to 
attend  a  Committee  of  the  Society,  and  to  give  proofs  of  the  trials 
I-  have  made,  by .  exhibiting  specimens  of  the  breads  flour,  and 
biscuits,  and  by  furnishing  such  other  particulars  as  may  be  re- 
quired, I  trust  they  will  perceive  the  great  benefits  that  may  result 
from  this  article,  and  particularly  if  my  communications  should 
merit  the  sanction  of  the  Society^  and  be  hondiired  with  their 
approbation. 

Remarks  from  Mr,  Whately  on  Potatoes. 
Itmayucft  be  geneiaWj  knovm,  but  it  is  capable  of' the  most 
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mtisfectory  proof,  that  tlie  same  ijuantit;  of  land  will  yiield  above 
one  half  more  of  farina  or' flour' ^lier?  potatoes  are  cuttivattd,  than 
if  tlie  same  land  was  applied  to  the  prolduetioh  of  flOuf  from  whtfat. 
.     1  have  proved  from  esperimentf  that  2619  lbs.  of  pare  larina'Dr 
fi^v  may  be  praduced  from  aa  acre  of  land  planted  with  potatttn, 
(liid  only  I6G0  Its,  of  fiourfrom  «n  acre  of  wheat.  It  will  th«refore> 
be' obvious  that,  if  we  can  apply  this  great'excess  to  the  same  pur- 
poses as  ihe  flour  of  wJieat,  tihe  advantages  arising  from  it  will  ba 
<rf  the  highest  importance  to  the  community.     We  now  reqube 
pota  foreign  countries  aboirf  500,000  quarters  Of  wheat  aonually, 
for.,,fffaieb,ne  incur  an  expenditure  of  about  two  inillions  ^erll&g, 
in  ordinary^yoap,:  and  which  has  iiicr^ed  in  years  of  scarcity  to 
.  upwards  of  sevjp  niillioiis  sterling,  and  there  seems  ho  probabtKty 
tUtit,  under  tpe  contiauaace  of  the  preeeot  system  of  Cuttivatfoti, 
yn  ^all  ever  arriTe  at  the  .period  when  We  can  supjjly  (Axt  own 
wants,  and  feel  independent  of  foreign  aid  F6t  one  of  the  first 
articles  of  aubsiateoce.         ._,  <         „  .  , 
.    ,  We  have  had  for  the  last  ten  years'  not  only  a  course  of  fevour- 
..^lesea^us,  but  the  farmer  has  had  in  the  greater  part  t)f  that 
,  pqripd  ibe  benefit  of  high  prices-  to  stimulate  his  exertions  to  the 
■  .gt)»f^t  possible  pioduction  of  com;  and  if  thef  have  l^itnl,  under 
I,  qo):^  iaro,urable  circuEcistances  to  satisfy  our  wantip,  what  tHl  taay 
.,  we  qot  expect  >f  the  seasons  should  prove  unpropit'ioiis,  imd'the 
.jpcoaveDiences  of  oi:r  situation  aggravated  by  scarcity?'    I  admit 
that  the  prospect  of  supplies  from  foreign  countries  rriay  be  greilt ; 
,;  but  we^l}ould  recollect,  that  only  a  few  months  have  eJafsed  since 
,  the  ports  pf.  Europe  and  America  were  shut  against  us,  or  only 
,  open  on  4  sjl^tBiA  of  license,  and  that  in  a  situation  Of  deptfndance 
.,  which  Jio  well-wisher  to  his  country  can  be  desiroi^  to  see  recw, 
nor  the  possibility  of  which  he  will  not  feel  aiixittus  tdorcrent; 
..This,  then,  is.  one  of  the  advantages  which  will'  attend  tlic  coo- 
,1  gumption,  of  potatoe  flour  in  bfead ;  the  earth  yields  it  so'  much 
more  nbufidantly,  that  the  very  flret  year's  cultivation  of  potatoes 
.;  for  that  pjurpose,  to  the  extent  of  only  25,000  acres;  woald  relieve 
,.,,!»,  from  the  necessity  of  any  foreign  impottatiori,  and  instead  of 
importing,  we  should  speed;iy  become  an  exporting  country.  Potatoes 
.are  found  to  pofaess  such  highly,  nutritive  properties,  that  it  seems 
l(iardly  necessary  to  enter  upon  that  subject.    They  constitute,  it  is 
.veil  known,  in  their  natural  state,  the  princij^  food  of  the  Irish, 
}.  and  they  are  daily  forpiVig  a  great  part  of  our  owtt;    Tin's  farina  or 
. .   fidor,  which  contain^  die  substantial  nourishing  properties  of  the 
root,  deprived  of  its  itetery  particles,  cannot  but  lie  ^highly  notri- 
.    tiiaii^;  the  u;e  pf  it,  thererore,  inhreadj  is  not  ')%ety  tb  he  ihe 
nit^t  of  dispatej  provided  it  is  in  tha/.  tlati  pala't^ble,  atrd*can  be 
amrded  at  a  price  not  exce€cling"the  price  of  Whe&tentioufL    That 
it  possesses  the  first-mentioned  property,  I  have  onlytft  refer  ttf-tbe 
bread  produced  to  the  Society,  oqntaining  diSeroi^t  proportions  of 
this  flour,  any,    and.  all  of  which  will.   I   believe,  be  found  a* 
wholesome  and  agt^eable  as  Bredid-teaji*  -^l^aW  df'+iVjSlfte^  %Bat  - 
Vol.  V.  N"  V.  Z 
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lo  some  respects  it  seems  an  improvement,  as  it  keepsiQuchlppgeri^ 
and  it  rises  and  becomes  very  light  and  agreeable.  wBen  toasted* 
Upon  the  second  question,  I  shall  be  able  to  show  .$9tisfiictoril]r  that 
the  flour  of  potatoes  can  be  produced  at  a  cheaper  price  than  the 
flour  of  wheat.    All  objection,  therefore,  to  its  use. m  biea^,  is  not 
only  removed,  but  I  conceive  the  most  important  advantages  will 
flow  from  its  adoption.  In  the  specimens  before  you  one-fifth  of  the 
farina  is  the  smallest  proportion  made  use  of,  and  two-thirds  of 
farina  and  boiled  potatoes  together,  when  in  bread,  the  largest | 
calculating,   however,  that  no  greater  proportion  than  one-fifth 
should  be  generally  introduced,  the  saving  of  wheaten  flour  alone,, 
from  that  circumstance,  would  be  immense.    The  population  dt 
Great  Britain  consists,  according  to  the  latest  retqms,  of  upwards, 
of  twelve  millions  and  a  half,  and  of  this  number  it  may  be  con*, 
jectured  that  about  ten  millions  consunie  wheaten  bread.    Eacii., 
individuars  consumption  has  been  considered  equal  to.  a  quarter  of 
wheat  per  annum.    Tiie  introduction  of  potatoe  flour,  thereforeii 
generally,  would  produce  a  saving  of  two  millions  of  quarters  of 
wheat  per  annum ;  and  instead  of  being,  as  we  now  are,  an  im- 
porting nation,  we  should,  after  supplying  our  present  deficiencyi,. 
have  a  suq)lus  of  about  1,500,000  quarters  for  exportation,  wlii< 
at  the  present  permitted  export  price,  under  54^.  per  quarter,  woi 
be  equal  in  value  to  four  millions  sterling !    That  this. surplus  would 
not  be  obtained  without  some  sacrifice  of  other  crops,  I  am  ready  to 
admit ;  but  when  the  increased  productiveness  of  the  potatoe  iif 
considered,  when  it  is  calculated  that  large  tracts  of  land  may  be 
cultivated  upon  this  system  that  would  not  be  cultivated  ypon  any 
other,  and  that  the  plan  may  be  generally  adopted,  which  prevails/ 
universally  in  Ireland,  and  has  the  recommendation  of  distinguished! 
agriculturists  in  this  country,  of  making  the  notatoe  crop  precede; 
the  crop  of  wheat,  the  sacrifices  would  upon  the  whole  be  few,  and 
the  advantages  immense..    I  know  that  objections  exist  firom  tl^e, 
scarcity  of  manure,  &c*  but  I  am  satisfied  that  many  of  them  wouU(.' 
yield  in  practice.    Tlie  poor  Irish  contrive  to  manure  the  land,  and 
to  produce  crops  that  serve  to  form  the  winter  supply  of  the  city  (^ 
Dublin,  in  situations  distant  from  cities,  and  where  artificial  manure , 
is  not  to  be  h^d ;  lime,  sand,  or  sea-weed,  are  all  excellent,  an^ 
are  in  many  places  easily  procured ;  the  burning,  of  the  sui;fiice  in! 
rough  uncultivated  land  is  almost  sure  to  produce  a  lar^e  crop,  and! 
is  generally  one  of  the  first,  as  it  is  found  one  of  tte  best  prepara-! 
tives  to  cultivation.  The  manure  from  hogs  has  been  stated  to  afiprd 
very  great  returns  ;  and  as  it  is  almost  essential  to  the.ecQnomksid. 
pursuit  of  the;biisiness  of  manufacturing  the  potatoes  into  flour  that 
many  hogs  should  be  kept,  for  the  purpose  of  consuming  the  skiiud 
refuse,  &c.  it  is  a  manure  that  would  oe  abundimt  ii^.  those  placet, 
wh^re  the  manufacture  was  introduced*    Perhaps  no  .'situations 
would  so  strongly  feel  the  benefit  of  this  system  as! those  which  are 
remote  from  ^ea^ports,   and  distant  fronj    water-c^iria^e*      The. 
ground  is  now  necessarily.  emvlo>|«d  ia  ^tore,  or  it'remams  wastei 
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The  ^peme  of  cahiage  is  anibsiirmoUntable  bar  to  the  ptifsuit  6f 
affricuhure.    But  let  i»  nbw  coi^der  the  situation  of  a  farmcir 
aaopting  this  sj^tem.    He  chooses  a  i«mote  part  of  the  counti^, 
where,  perhaps,  diltivation  did '  not  before  «xist.    He  take^  thb 
land  at  prdbably  one-fifth  part  of  the  rent  which  he  would  pay  iri 
hiore  freiq[uented  spot9,  add  he  either  invites  the  inanuiacturer  of 
the  fiirina  to  settle  along  with  him,  or  be  resolves  to  become  |i 
manufacturer  himself.    The  first  ^ear  he  begins  by  burning  an9 
paring 'V/ie  surface  of  a  part  of  his'  hnd^  and  by  this  prepamtion 
ensures  an  abundant  crop.    He  sows  the  next  veat  barley  or  oats  od 
the  land  thus  cleaned  and  prepared,  which  will  serve  as  food  for  his 
cattle,  and  for  the  lai*ge  stock  of  hogs  that,  ^  a  manufacturer  of 
farina,  he  must  support ;  and  he  proceeds  to  bring  a  further  pstit  of 
his  land  under  cultivation  by  the  same  means.    The  potatoes  are 
nrandfactured  on  the  farm;  and  if  he ^ could  aflford  to  ^end  tfad 
potatoes  seven  miles  to  market  in  their  original  state,  he  can,  With^ 
out  disadvantage  to  himself,  convey  them  50  in  their  manufactured 
state,  as  they  are  then  reduced  to  about  one-seventh  or  eighth  part 
of  their  bulk.      His  hogs  supply  him  with  such  a  cxynsfderabte 
quantity  of  manure,  in  addition  to  that  of  his  farm-yard,  as  will 
enablenim  to  maintain  a  constant  rotation  of  potatoe  and  light  com 
cropis.     His  expense  in  machinery  is  small;  and  the  waggon  that 
carries  his  flour  to  market  brings  bkck  hii  coals^  his  groceries,  and 
his  household  requisites,  without  additional  expense.    It  would  be 
necessary  for  him  to  have  a  considerable  number  of  labourers,  and 
it  would  be  his  interest  to  attract  them  around  him  by -allowing 
them  a  small  portion  of  ktnd^  and  by  hieing  himself  the  pbtchaseir 
of  their  superfluous  produce,  be  would  speedily  raise  a  colony  aboiit 
him ;  and  as  the  source  which  gave  it  life  is  conneeted  with  bur 
subsistence,  and  the  just  necessities  of  our  nature  coeval  with  our 
wants,  its  prosperity  must'  be  ensured  so  long  as  we  continue  in 
the  disposition  to  supply*  them.    Iti  the  general  complaint'  -of  the 
scarcity  of  farms,-  atid  the  high  rents  which  lands-  at  present  bear^ 
perliaps  no  ^peculation  ofiers  stronger  indndements  to- fhe  young 
farmer,  who  can  oovnmand  a  moderate  capital,  and  who  is  contented - 
to  forego  some  of  the  gratifications  of -a  large  society.    If  he  pos^- 
sesses  activity  and  enterprise,  land  has  engaged  his  land  upon  the 
favourable  terms  iipon  which  it  ought  to  be  bad  at  a  distance  from  - 
market,  his  success;  in  a  few  yearsj^will  be^certain^  provided  the 
system  meets  with  support  from  the  ptiblic. 

One  of  Its  tnany  advantages  consists  in  the  incorruptibility  of  the 
jfarina ;  it  h'not  like  the  flour  of  wheatj  liable  to  deeay^  but  it  may 
be  preserved  for  years  sound  and  good,;  perhaps  improved^  but  eeiv 
tainly  uninjured  by  age.  Thvsour  supply  will 'ht  at  aU  ttmei  ren- 
dered more  equal/  and.  the  ytor  of  abundEance  will- more  efS^tuallf  > 
contribute  taalle:viate  the  yiear  of  scarcity ':  scarbiHeS  themselves  are 
likely  to  be  of  less  frequent  bccurrencey  as  we  should  have  thtf 
advantage  of  two  essential  crops  fnstead'  of  oiie ;  and  the  Wjeatfaer 

-'    ■  -■  "  ■  z'ii    . "   •    ■  ■■-  ■ 
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iDJurious.  to  svKeat  is  not  unfrequently  fkvourable  tp  the  crop  of 
potatoes,  and  vice  versa.  I  must  also  observe  that  the  farina  forms 
an  excellent  ingredient  in  sea  biscuit,  in  the  proportions  of  two 

i>artaof  iaciov.  to.th£ee..Qf.  whea^ten  floiu**  or  eYen.olthK(se- parts 
arina  to  four  of  wheaten  flour.  A  composition  of  this  sort  is  mqre 
likely  to  resist  the  effects  of  climate,  from  the  incorruptible  pto- 
perty  already  mentioned^  than  if  the  biscuits  were  whol^  madle  of 
wheaten  flour. 

Such  are  some  of  the  moc^  leading  advantage^  likely  to  be  pro- 
duced by  the  proposed  introductioa  of  the  flour  of  potatoes,  ioto 
bread,  and  the  change  of  system  to  which  it  would  give  rise.  We 
are  now,  perhaps^  on  the  eve  of  another  alteration  in  the  Com 
Laws,  calculated  to  render  the  present  high  prices  perpetual.  A 
Committee  is  sitting  upon  them,  composed  of  men  of  landed  pro* 
perty  ;  and  I  have  heard  that  it  is  in  contemplation  to  prevent  the 
importation  of  foreign  wheat  when  the  price  of  Britisn  wheat  is 
under  SGs.  per  quarter.  This,  then,  is  peculiarly  the  moment  tq 
introduce  an  alteration  in  the  system,  which  would  render  such,  a 
measure  unnecessary,  and  which,  instead  of  perpetuating  hich 
prices,  would  produce  amongst  us  all  the  blessings  of  plenty*  They 
may  be  summed  up  in  these  words : — We  shall  have  a  greater 
regularity,  and  a  certain  reduction  of  price;  an  immense  increase 
of  consumable  food;  its  more  equal  distribution  through  yean pf 
scarcity  and  years  of  plenty ;  i 

A  consequent  diminution  of  the  poor's  rates; 

An  increase  of  comforts  to  the  poor,  and  to  all  classes  of  .society, 
and  a  great  accession  to  our  resources  in  every  branch  of  batibo^ 
wealth. 

jiprU  89,  1S1«.  J.   WHjWTBLY. 
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From  these  es}>eHinemn' it  appeiira  that 'various  proportions,  t^C 
potatoes  and  farina  are  highly  palataUe  in  Vitea6 ',  W\"A  \>.\«;  «sfc>4i- 
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lated  that  DOt  more  than  one-fifth  part  be  generally  introdaced  into 
consumption,  the  operation  of  that  fifth  is  sutBciently  great  to  pro- 
duce all  the  eSects  ip  view,  in  recommending  its  general  adoption. 

Some  kinds  of  potatoes  contain  a  much  greater  proportion  of 

arina  than  others,  some  yielding  a  seventh  part,  and  even  a  still 

larger  proportion  of  it.    Experience  will  best  determine  the  most 

desirable  sort  for  use,  as  other  kinds  produce  more  abundantly  in 

number  ;  all  these  considerations  should  be  attended  to. 

Potatoes  may  be  manufactured  into  farina  during  the  gfftfS^TpBtt 
of  the  year,  but  they  lose  a  portion  of  their  farinaceouflP 'oMttler 
when  vegetation  begins;  the  manufacturer,  therefore,  should  pro- 
vide an  early  sort  to  commence  his  operations  upon  in.Attgui<^ -and 
cease  to  grind  any  after  the  months  of  April  and  MayS*^^ 

Frost-bitten  potatoes  yield  nearly  as  good  ferinii  as  the  othcxs, 
provided  they  are  ground  before  they  begin  to  decay ;  and  potatoes 
kept  over  for  a  whole  season,  although  of  inferior  value,  may  by 
this  process  be  still  rendered  serviceable  food  for  mankind,  lliese 
are  advantages  which  ought  not  to  escape  notice.  Frost-bitten 
potatoes  have  hitherto  become  in  a  short  time  a  total  loss,  and 
farmers  have  generally  been  afraid  of  extending  their  cultivation  of 
potatoes,  for  fear  of  their  being  spoiled  by  keepings  both  which 
inconveniences  are  avoided  by  preparing  the  farina  from  them. 

Amongst  the  many  important  uses  to  which  the  farina  may  be 
applied,  that  of  biscuit  for  sea  store  is  of  great  consequence. 
Biscuits  made  from  one  part  farina  and  two  parts  of  wheatea  flour 
are  whiter  and  better  than  those  made  wholly  of  common  £k)ur. 
Baked  biscuits  of  these  proportions  have  been  repeatedly  made  with 
uniform  success ;  and  as  the  farina  is  in  itself  less  corruptible  than 
wheaten  flour,  it  is  likely  to  produce  a  biscuit  of  a  less  perishable 
kind.  Some  have  ^een  already  kept  nearly  twelve  months  without 
exhibiting  any  symptoms  of  moisture  or  decay ;  on  the  contrary, 
they  were  as  hard  and  as  good  as  on  the  day  they  were  baked. 
Biscuit  differs  from  leavened  bread  in  this  circumstancej  that  all 
moisture  is  evaporated  from  biscuits  in  baking,  whU^t  it  constitutes 
an  essential  quality  in  bread ;  the  weight  of  bread  is  greater^  the 
weight  of  biscuit  is  less,  than  the  flour  of  which  it  is  composed.  It 
is,  therefore,  not  inconsistent  with  the  nature  of  farina  that  it 
should  exhibit  more  moisture  in  bread,  and  yet  discover  no  symptom 
of  it  in  biscuit ;  and  it  has  one  convenient  property,  of  fi^hich  a 
baker  who  manufactures  it  may  avail  himself,  that  it  may  be  used 
for  bread  or  biscuit  either  in  a  wet  or  dry  state;  consequently  the 
expense  of  drying  it  may  in  some  cases  be  avoided.  Its  introduction 
into  biscuit  would  produce  a  saving  of  ene^third  of  the  wheaten 
flour  ^now  used  for  that  purpose,  which  will  be  found  very  great, 
when'  the  extensive  use  of  biscuit  in  the  navy  and  army  is  consi- 
dered. The  farina  of  potatoes  should  constitute,  from  its  general 
application^  a  part  of  the  stores  of  each. 

la.  the  navy  particularly,  tlie  farina  would  afford  a  great  variety  of 
foodj  as  it  forms  an  excellent  ingtefivtoX  Vfi  ^>i^  «&  «l  substitute  for 
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peas^  oatmeal,  and  rice^  and  poBfietses  the  raperm  advantage  over 
those  substances  of  not  being  susceptible  of  injuiy.  One  ounce  of 
£eurina  tviU  thicken  sufiBiciendy  nearly  one  quart  of  water.  And 
when  this  soup  is  flavoured  with  onions^  celeiy^  leeks,  &c.  and 
seasoned  with  pepper  and  salt,  it  forms  a  very  palatable  mixture 
without  the  aid  of  meat.  The  produce  of  21  lbs.  of  raw  potatoes 
nvBkde  into  farina,  and  soup  fonned  Irom  it,  will  furnish  a  whole- 
some meal  to  28  persons,  allowing  each  person  a  full  quart,  which 
potatoes,  in  their  original  state,  would  scarcely  futnbh  a  dinnier  to 
one-third  of  that  number. 

The  farina  of  potatoes  will  form  a  thick  mucilage  with  26  timei 
its  weiffht  oC  water.  < 

In  all  cases  where  the  farina  is  intended  to  be  converted  into  a 
gelatinous  state,  the  farina  should  be  previouriy  mixed  with  some 
portion  of  the  liquid  cold. 

A  dessert  spoonful  of  the  farina  mixed  with  a  Httle  cold  milk  and 
salt^  and  added  to  a  pint  of  boiling  milk,  and  kept  stinring  and 
simmering,  will  form  an  excellent  nutriment. 

From  various  circumstances,  it  appears  that  the  article  caHed 
Semolina  in  the  shops,  and  recommended  as  a  nutritious  diet  for 
children  and  sick  persons^  is  wholly  composed  of  the  lEirina  of 
potatoes. 

Certificaies, 

Mr.  Wbately,  of  Cork,  has  shown  me  a  specimen  of  flour  made 
from  potatoes ;  and  also  ii  biscuit,  made  partly  from  this  flour,  and 
partly  from  the  flour  of  wheat.  I  am  convinced  that  this  fliour  is 
very  wholesome  and  very  nourbbing,  and  may  be  of  great  use  to  the 
public  in  supplying  the  deficiency  of  wheaten  flour. 

''^j;  ^'•^'^J^^^^f  M.  Baillib.  M.  D. 

Dec.  11,  1812. 

I  have  examined  the  flour  from  potatoes  made  by  Mr.  John 
Whately,  and  have  no  doubt  of  its  containing  all  the  nutritious  part 
of  the  potatoe,  and  therefore  calculated  to  form  a  very  good  and 
valu2J)1e  diet;  and  as  the  flour  thus  produced  may  be  readily 
transported  to  any  distance,  and  may  be  kept  for  a  very  long  time 
without  losing  any  of  its  nutritive  properties^  I  think  the  conversion 
of  potatoes  into  flour  may  prove  highly  advantageous  to  the  com- 
munity. 

Sokthsquare^  Jan.  11,  1813.  GfiO,  t^.  TUTHUUU 

Reference  to  the  Engravings* 

.  This  machine  is  of  a  very  simple  eonstruction,  its  moving  part 
consisting  of  a  cyUnder  covered  with  tin  plates,  pierced  with  hol(^ 
so  as  to  leave  a  rough  surfece,  in  the  same  manner  as  the  gmters 
used  for  nutmegs,  &c.  but  the  holes  in  this  are  lai^ger.  This 
cylinder  is  situated  beneath  a  hopper,  into  which  the  \iQ^»teR&ts». 
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thrown,  and  thence  admitted  into  a  kind  of  trough,  where  they  are 
forced  against  the  cylinder,  which  as  it  revolTes  grinds  the  potatoes 
to  a  pulp. 

fig.  1,  Plate  XXXIV.,  represents  the  machine  m  front,'  or 
lengthways  of  the  cylinder;  and  fig.  2  is  a  section  thmigb  the 
middle  of  it^  showing  also  the  hopper  with  its  contents,  and  the 
manner  of  the  action  of  the  machine.  A  represents  the  handle^ 
by  which  motion  is  given  to  the  machine :  it  is  fixed  upon  the  end 
of  the  axis  of  the  grating  cylinder  B ;  on  the  opposite  extremity  of 
this  axis  is  a  fly-wheel  C^  to  regulate  and  equalize  the  movement. 
D  is  the  hopper^  into  which  the  potatoes  are  put ;  and  pressing  by 
their  weight  upon  the  top  of  the  cylinder  as  it  revolves,  they  are  in 
part  grated  away.  On  one  side  of  the  lower  part  of  the  hopper  is 
an  opening,  closed  or  opened  more  or  less  at  pleasure  by  a  slider  £; 
and  the  degree  of  opening  which  this  has  regulates  the  passage  of 
the  potatoes  from  the  hopper  D  into  the  trough  F:  this  is  as  wide  as 
the  length  of  the  cylinder^  and  has  a  concave  board  6  fitted  into  it^ 
which  slides  backwards  and  forwards,  by  the  action  of  levers  a  a 
affixed  to  an  axis  H,  extended  across  the  frame  of  the  machine. 
K  is  a  lever  fixed  upon  the  middle  of  this  axis,  and  terminating  in 
A  hook  at  the  end  for  the  suspension  of  a  weight  L ;  this  acts  upon 
the  board  G  by  means  of  the  levers  K  and  a  a  and  the  rods  b^  to 
force  or  press  the  potatoes  contained  in  the  trough  forwards  against 
the  cylinder,  and  complete  the  grating  of  them  into  a  pulp. 

A  line  c  is  tied  to  the  end  of  the  lever  K,  and  passing  over  a 
pulley  d,  hangs  down  within  reach  of  the  person  who  turns  the 
handle  of  the  machine.  By  drawing  this  line^  the  weight  at  the 
end  of  the  lever  K  is  raised  up,  and  by  the  rods  b  the  board  G  is 
withdrawn  to  the  extremity  of  the  trough^  and  a  fresh  stock  of 
potatoes  falls  out  at  the  opening  E  from  the  hopper  into  the  trough ; 
then,  the  line  being  let  go,  the  weight  L  presses  the  board  agamst 
the  potatoes,  and  forces  them  against  the  cylinder,  which  by  its 
motion  grates  them  away  very  rapidly,  the  pulp  passing  down  the 
space  between  the  edge  of  the  lower  board  of  the  trough  F,  and 
the  cylinder,  which  space  is  only  a  narrow  crevice  that  nothing  may 
pass  down  but  the  reduced  pulp,  which  fells  into  a  box  or  vessel 
situated  between  the  frame  at  M.  The  board  G  is  perforated  with 
a  number  of  large  circular  holes,  to  make  an  uneven  surface,  in 
which  the  potatoes  remain  steady,  whilst  exposed  to  the  action  of 
the  cylinder  upon  their  opposite  sides. 

The  tin  plate  covering  tlie  cylinder  is  of  course  pierced  from  the 
inside  outwards,  and  the  bur  or  rough  edge  left  round  each  forms  an 
excellent  rasping  surface,  for  the  reduction  of  such  substances  as 
the  present.  The  frame  of  the  machine  requires  but  little  expla- 
cation,  merely  consisting  of  a  square  frame^  containing  the  cylinder, 
and  sup]X)rting  the  hopper.  This  frame  stands  on  four  lc»,  two  of 
which  rise  up  to  a  sufficient  height  to  carry  the  pivot  of  the  axis  H. 
T/i^  legs  are  morticed  into  {qui  ground  cellsj  wmch  may  be  made 


to  receive  B  box  or  chest,  fitted  ki  tbe  manner  of  a  dmweri  to  con» 
tain  the  palp  as  it^sJfironi.tfi&  madiinei'or  it  may  fall  into  any 
vessel  placed  underneath. 

The  pulp  in  the  yessels  inwfaicfa  it  is  ocXected  Bhould  be  com- 
pletely immersed  in  water,  and'wdl  sthredj  the  separation  of ^ the 
farina^  by  its  falling  to  the  bottom^  will  speedily  take  place.  The 
fibrous  and  refuse  part»  shouU  be  first  removed,  and  the  farina 
afterwards  repeatedly  washed,  until  it  no  longer  communicates  any 
tinge  to  the  water*  It  is  then  sent  to  the  Stove  or  drying  apartment, 
put  into  boxes,,  and  dried;  Care  should,  however,  be  taken  that  it 
do(^  not  dry  too  rapidly.  Wherever  the  business  is  conducted  upon 
a  large  scale,  a  machine  for  washing  the  ix>tatoes*  should  be 
erected,  and  it  might  be  contrived  to  receive  motion  from  the 
power  that  *  directs  the  grinding  machine.  The  vessels  contakiing 
the  pulp  should  be  so  arranged  that  a  stream  of  water  could  be 
made  to  pass  through  them  at  pleasure.  The  pulp,  after  the  first 
separation  of  tbe  farina,  still  retilins  a  quantity  of  farihaeeobs 
matter;  but  it  will,  perhaps,  be  more  profitable  to  convert  it  into 
food  for  hogs,  with  such  other  additions  as  may  be  thought  mec^^ 
sary,  than  to  steep  it  again  for  the  purpose  of  extracting  any  re- 
midning  portion  of  farina.  It  will  be;  probably  best  to  give  it  to  the 
bogs  boiled,  along  with  a  moderate  p^portion  of  boiled  potatoes. 
This  disposal  of  the  refiise  pulp  would  nearly  defray  the  whole 
expense  attendant  upon  the  manufacture  of  the  ferina. 

^iil^  This  n^achine  would  operate  with  good  efiect  for  reducing 
apples  to  a  pulp  for  making  cider,  as  it  is  extremely  expeditious  and 
effectual  in  its  operation. 


Article  IX. 


Astrmomical  and  Magnetical  Olservaiions  at  Hackney  Wick. 

By  Col.  Beaufoy. 

LaUttlde^  5|0  32^  40^3"  North.      LosgHwIe  Wen  in  Time  6"VW* 

!Mar.  21,  Immersibp  of  Jupiter's  f  12*1  24'  Qftf'  Jifean  Time  at  Hackaey  Wick^ 

.    2d  Satellite Jlt2  24    08-6  Ditto  at  Greenwich. 

Mar.  25,  Imiiiersloh  of  Jupiter's  J  |2  24 '  18*6  Ditto  at  Hackoey  Wick; 

1st  Satellite 1  12  84    85*4  Ditto  at  Grseni? ieb. 

April  a,  Emersioa  of  Jupiter's  J IQ  57    56  Ditto  at  Zlackaey  Wick.. 

,.«:-._,...  Kj^  gg    ^.g  Ditto  at  Greenwich^ 

r  9  84    28-4  Ditto  at  Hackney  Witk. 

i#  24^85*8  Ditto  at  Greeawidi. 

II  31    38*8  DiUo  at  Haeksey  Wlok,-      >' 

11  31     45  Ditto  at  Gne^owich, .        ^ 

18  00*8t  Ditto  at  fldekney  Wick. 

18  00  '  33-8  Ditto  at  Gtvenwicfi;         ' 

>  -  «  ,  * 

fc  -  * 

I  •  i  ... 

••Models  oft^o'toaeMnes  proper  for  Wtbhit^  the  cattVi  t^W'^fA'^^jti«^TQal^\iA 
seen  Id  the  Society's  repository. 


1st  Satellite 
ikpril  8,  Bmersioh  of  Jupiter^i 
2d  Siutelllte  ..;.....; ;. 


Astronomical  and  i^agmtitcU  Obnnt^M.        tMAT, 

Magmtical  Obsarvatiau. 

leit. 


MoDlK. 

Morning  Observ. 

Noon  Obi,frv. 

Enaing  Obaerv. 

Moor.     Varialioa. 

Hour.   !   V^riuion. 

floor. 

VwiatioD. 

Mar.    IS 
Dirts  19 
DillD  80 

gh  40'  24°  IS'    S4' 
8    40    !4     eu    48 
8    30   84     U    43 

IS  40'  8*°  S5'    18* 
1     »    84    8S    48 
1     3i  ,84    8*    13 

5^  50^ 
6    S5 
ft    SA 

a*"  14'  85" 
84     18    04 
84    16    89 

Ditio  aa  8    4ii   84     U    53 

1     40 

84    84    OT 

5    55 

84  19  a 

Sitla  84 

Ditto  sa 

8     15    S4     1«     48 
8     15    M     14     19 
8    SO   24     13    45 
8    40   fi4     IS    33 
8    40  ^     14    M 
ti    U  k    14    01 

i     40 
1     86 

84  ST  3S 
84    85    38 

ft    93   M     IT    48 

6    U  |84     IT     St 

1     80 
1     >0 
1     90 

94  84  88 
84  SS  OS 
84    K4    19 

DillaSS 

5    SO  84     IS    SS 
8    00   84     IS     10 

1,41,9.]       Mftrmmitd  tmd  Mtiffvikfil  (^mmtiim. 


1814. 

Mean  of 

ObierTatiuni 

iuFch. 


{Hoi 
No. 


1813.         \  MaoQ 
DttUin  Dec.   I  E«eol^ 

Dttt*  in  Hot.  <  Vo«i> 

r  Horning 
DKUinOct.   i  Noon 

(.BicnlDg 
fMiirning 
Ditto  In  Sepl.  ^  Hood 

fHanta>s 
Ditto  in  Aug,  J  Knon 

rHorniBg 
Ditto  in  JolyJ  Nitan 

(.E»enta)[ 
rHorolif 
Ditto  la  Jane.  1  Noon 

fMorDiDj; 
Ditto  Id  ■■;.  i  Kooih 


ISIS. 


Hoor.   I  VnriaiiDn. 


J^ni    I 

«>■ 

4ft' 

*4' 

14' 

Wl 

■4 

n 

DitM    S-  S 

t5 

?♦ 

IK 

Ditto    4{  8 

fO 

V4. 

It 

Ditto    5   8 

«l 

rt4. 

ftf) 

■7* 

Ditto    1   8 

4r) 

II) 

Ditto    8   8 

IV. 

Ditto    9   B 

M» 

M 

l.f 

Ditto  lo!— 

Ditto  tl 

K 

!i^ 

!'4 

Iti 

Ditto  IS 

K 

15 

^4 

It* 

Ditto  1! 

H 

Wl 

■?* 

I,^ 

Ditto  H 

X 

.t.'. 

U 

V4 

mtto  IS 

» 

»3 

«4 

15 

"  40'ia4°  sr  30' 


»  Iff  84°  ty  13" 

S    10  S4    n  B4 

e    15   £4     17  48 

e    so  ;24     15  40 


SO  iU  16  37 

SO  <S4  18  IS 

40  84  1&  44 

4S   84  IS  90 

SO  94  13  14 


vss 


Astroaomiad  and  Mapietiad  Ohen^iamm        [Mai; 


Comparisim  of  tfut  Afonthlj  Variathns  in  the  Years  ISlSj  1814, 

onilSlS. 


I*!S. 


April 


yXoon ... 


Aag. 

ftept. 

Oct. 

Nuv. 

Dec 

Jao. 

Feb. 

March 


(Moroioi^   

J  Xoon 

(.hmiD^ , 

(MorDia^   , 

\  Nooo 

I  Evpoing , 

C  Morning    , 

SNoou 

\l::\rn'uig 

CMoraiiij^   

"ySoon 

CEvniiuc 

Morning   

Nouu 

Evening; 

C  Morning   

^Xooo 

C  Evening    

CMorning   

<Nc»on 

CEveBiBg 

Morning    

Noon 

Evening.  ••••■•.•• 

(MoKja^ng    

i^OOD 

[^  Evening.  ..••••... 
'  Morning  

Noon b.. 

Bvening 


24*  09 

S4  SI 

94  15 

?4  12 

S4  20 

S4  13 

?4  I« 

24  16 

24  14 

24  S3 

24  16 

24  15 

24  23 

24  16 

24  15 

24  22 

24  IG 

24  15 

24  22 

24  17 

24  20 


17 

24 


24  17  39 

24  20  30 

24  15  05 

24  19  03 

24  14  50 

24  20  58 

24  14  29 

04  23  08 

24  15  S3 


lS14aadl&15.1  Difaenoe. 


IS.   I 


12 
25 
02 
54 
47 
35 

i; 

04 
32 
04 
43 
55 
32 
Ob 
46 
32 

53 


I 


24*  12 

24  23 

24  15 

24  13 

24  22 

24  16 

24  13 

24  22 

24  16 

24  13 

24  23 

24  17 

24  14 

24  23- 

24  16 

24  14 

24  23 

24  16 

24  14 

24  21 

24  16 

24  20 


&3"  j 

12 
IS 
14 
10 
48 


29 
44 
00 
13 
48 
31 
33 
17 
50 


45 

20 
37 


24  18  02 

24  20^  36 

24  16  46 

24  20  12 

24  15  II 

24  21  51 

24  14  49 

24  2:1  40 

24  16  43 


r  55* 

2  41 

05 
10 
19 
27 
35 
31 
25 
03 
40 
17 
42 
16 


O 
1 
1 

2 
0 
0 
0 

1 

0 

0 

I 

0 
0 

1 

0 
0 

1 
1 


O  57 

0  13 

0  23 

0  06 

1  41 

i 


IS 
45 
46 
S3 


0  21 

0  53 

0  20 

0  32 

1  10 


lo  deduciog  the  mean  of  the  observalioDs,  the  raorningr  ob- 
servatioD  of  March  19,  and  the  noon  of  March  24,  are  rgected^ 
the  variation  being  so  great*  The  wind  on  both  days  was  fiEom  the 
west^  and  the  weather  doudj* 

March  S]. — ^Immersion  uncertain  to  l(/\   . 

» ■      ■ 
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Compqrison  of  the  Yearly  Variation. 


April 

May    

June   

July    

August  ... 
September 
October . . . 
November. 
December . 
January . . 
February  . 
March..... 


i«  >      '■ 


Mornini^.  i    Nooa. 


Difference. 


First  19  motvtbs  obiery. 


24  12  02 
24  12  3i 
24  14  32 
28  15  55 
24  15  40 
24  15  4! 
24  ir  I? 
24  17  39 
24  15  05 
24  14  50 
24  14  29 


24« 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 


Mean^ 24  14  36  124  21  42 


21' 12" 
20  54 

22  17 
28  04 

23  32 
22  32 

22  53 
20  54 
20  SO 

19  03 

20  58 

23  08 


24015/25" 

24  13  47 
24  le  04 
24  16  43 
24  16  08 
24  16  04 


Efeoing.    Morning. 


24  15  33 


24  15  41 


Second.  19  nonlbrobserr; 


24<»12' 
24  12 
24  13 
24  13 
24  14 
24  14 
24  14 
24  16 
24  18 
24  16 
24  15 
24  14 


49 
10 
29 
80 
33 
08 
20 
02 
46 
11 
49 


24  14  42 
24  14  36 


+  6 


Nonn. 


53''  24»  23' 
24  22 
24  22 
24  23 
24  23 
24  23 
24  21 
24  20 
24  20 
24  20 
24  21 
24  23 


53" 

13 

48 

44 

48 

17 

45' 

37 

36 

12 

51 

40 


Evening. 

24«  15'  3(^ 
24  16  14 
24  16  29 
24  17  60 
f24  16  31 
24  16  50 


24  22,22 
24  21  42 


+   40 


24   16  43 


24  16  28 
24  15  41 


+  47 


Mettfi  of  the  three  differences +   81'' 


(To  Pr.  Thomsaa) 

MY  DEAB;  sir,  Backnejf  Wick^  April  17,  1815. 

I  HAVK  the  pleasure  to  send  you  the  conclusion  of  th^  secopd 
year's  oteervatipns  on  the  variation  of  the  magnetic  needle.  The 
number  of  observations  made  in  the  first  year,  and  set  down  in  the 
Annals  of  Philosophy  fVf  ere,  in  the  mominr  294,  at  noon  2iS5,  alid 
in  the  evening  14U  But  it  k  to  be  remarked  that  the;  nimbers  set 
down  are  the  means  of  the  x>b^ervations  made  with  two  .needles, :and 
each  consisting  of  14  readings  off  on  the  arc  of  the  instrument.  If^ 
therefore^  the  former  numbers  be  multiplied  by  28,  the  total 
amount  will  be  19600>  and  the  number:  in  the  secon^  twelve, 
rnqnths  will  be  found  . 227^*  As  eveiy  attention  was  pakt  in 
makidg^^llie  observations,-  and  the  two  needles  rarely  differed,  three 
minutes,  seldom  two,  it  may  be  presumed  that  the  vartatioa  is  truly  ' 
determined,  and  has  not  yet  arrived  Jd  its  maximum,- the  annuai. 
increase  being  3^^ 

It  certainly  wo^ld  bhea  desirable  circumstance  if .  obaeivations 
were  made,  at  this  period,  in  different  parts  of  the  world,  especially 
in  those  places  where  the  variation  is  great:  and  as  I  perceive  in  t 
Number  xxv.  of  the  Annals  of  Philosophy^  that  Mr.Scoresby,  jun. 
of  Whitby,  has  kept  meteorological  journals  during  his  voyages  to 
Davis's  Straits  in  the  years  1813  and  1814,  perhaps  he,  or  some 
other  Gentleman;^  may  favour  your  readers  with  observations  on  the 
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variation  of  the  compass  in  that  part  of  the  world.  That  a  compa- 
rison  may  be  made  of  the  present  variation  with  that  in  the  year 
1790,  I  have  inserted  Capt,  Brown*s  observations,  on  whose  acca- 
racy  dependance  may  be  placed.  His  journals  are  in  my  possession. 
He  commanded  the  ship  butterworth ;  and  was  furnished  with  an 
accurate  azimuth  compass,  made  by  Mr.  Dolland  for  the  purpose  of 
making  the  observations  now  inserted. 


Captain  Broum^t 

r  Ohservations. 

Variation. 

Lat.  Obs. 

.  LoDgitnde, 

79''  A-y 

W 

72°  46' 

N 

0       ./ 

79  00 

W 

72    05 

N 

...     .— 

78     15 

w 

71     26 

N 

— —     — 

73     44 

w 

^_    _ 

_     — ,. 

74    00 

w 

70    58 

N 

54     14     W 

73     40 

w 

70     55 

N 

—     _ 

72    00 

w 

70    05 

N 

—    -^ 

71    00 

w 

SG     59 

N 

57     04     W 

70     40 

w 

65     44 

N 

59    31     W 

70    00 

w 

63     40 

N 

59     22     W 

68     00 

w 

63     34 

N 

58     33     W 

e 
a 


o 
e 


I  am  not  acquainted  with  the  alteration  in  the  variation  which  has 
taken  place  on  the  Continent.  From  several  observations  I  made 
in  the  year  1787^  at  La  Kochette,  near  Neuchatel,  in  Switzerland, 
the  variation  was  19^  T  1^^^  W.  The  latitude  of  this  place,  fromi 
many  observations,  is  47^  OO'  l^^^  N. ;  and  the  longituoe,  deduced 
during  my  residence  there  from  solar  eqlipses  and  occultalimiB  of 
the  stars  by  the  moon,  28'  40^'  E.  in  tune,  or  7^  lO'  OO'^  in  spacer 
of  Greenwich. 

Not  being  aware  that  any  observations  have  been  made  to  detar- 
mine  the  situation  of  the  supposed  highest  mountain  in  Europe,  I 
take  the  liberty  of  sending  you  the  latitude  of  Monte  Blanc^  fion 
an  observation  I  made  under  very  favourable  circumstances,  on  its 
summit,  in  the  month  of  August,  1787 ;  the  latitude,  deduced 
from  the  meridional  altitude  of  the  sun,  is  45^  49^  59^'  N. ;  and  as 
the  summit  bears  from  Neuchatel  by  the  compass  S.  2XfiS4f  0^  W. 
by  using  the  difference  of  latitude  and  the  true  bearings  the  longi- 
tude in  space  is  3^  iO'^  W.  of  Neuchatel,  and  consequently 
7^  G'  50"'  £.  from  Greenwich.  The  lake  of  Neuchatel  IbasoA  to 
be  1428  feet  above  die  English  Channd. 

I  remain^  my  dear  Sir,  yours  very  sincerely, 

Ma«K  BflAUVOTk 
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Article  X. 

Observations  on  the  Uses  of  the  Dorsal  Vessel^  or  on  the  Jnfluenct 
which  the  Heart  exercises  in  the  Organization  of  articulated 
Animals^  and  on  the  Changes  which  that  Organization  expe-* 
riences  when  the  Heart  or  the  Organ  of  Circulation  ceases  to 
exist*    By  M.  Marcel  de  Serres. 

(Continued  from  p.  19d.) 

This  last  series  of  researches  being  fiuished,  it  remained  to  de- 
termine the  cause  of  the  contractions  and  dilatations  of  the  dorsal 
vessel^  and  of  what  importance  that  vessel  was  to  the  general  eco- 
nomy^ of  insects.  These  contractions  and  dilatations  might  depend 
on  various  causes,  or  only  upon  the  peculiar  structure  of  that  organ ; 
though  it  was  difficult  to  adopt  such  an  opinion ,  because*  the  abr 
sence  of  vascular  vessels  announced  that  the  humour  contained  in 
it  did  not  circulate.  To  determine  the  point  I  began  by  examining 
what  influence  the  muscles  which  surround  the  dorsal  vessel  might 
have  upon  its  contractions. 

The  mole  cricket,  being  a  very  lively  insect,  was  chiefly  em- 
ployed by  me  in  these  researches.  The  dorsal  vessel  being  brought 
in  view,  I  removed  tlie  abdominal  muscles  (and  the  adipose  mem- 
branes of  necessity)  in  the  middle  part  of  the  abdomen,  while  I  left 
the  dorsal  muscles  quite  entire  in  the  upper  and  lower  part  of  the 
abdomen.  This  being  done,  I  remarked  that  the  dorsal  vessel 
always  contracted  in  those  parts  where  the  muscles  had  not  been 
removed,  and  these  contractions  were  tlie  less  lively  the  nearer  they 
came  to  the  muscles  that  had  been  removed.  However,  by  de- 
grees, some  contractions  took  place  in  4he  parts  of  the  dorsal  vessel 
from  which  the  muscles  had  been  removed;  but  they  were  *  always 
weak,  and  seemed  to  proceed  from  portions  in  which  the  muscles 
still  existed. 

In  other  cases  I  removed  entirely  the  doi'sal  muscles ;  then  tbe 
contractions  of  the  dorsal  vessel  became  weaker  by  degrees,  and 
ceased  at  last,  though  after  a  very  considerable  interval.  Dr.  En- 
con  tre*  was  so  good,  at  my  request,  as  to  repeat  these  experiments. 
He  observed  that,  after  removing  the  dorsal  muscles,  the  contrac- 
tions of  the  dorsal  vessel  diminished,  bv  degrees  in  the  rings  from 
which  these  muscles  had  been  removed  ;  while  they  continued  3till 
strong  io  those  rings  whej^e  the  muscles  still  remained*.  In  a  ring 
in  which  he  bad  left  only  some  traces  of,  muscle,  the  dorsal  vessel 
still  continued  to  contract,  when  its  contractions  bad  ceased  In,, all 
the  parts  from^ whioh  the  muscles  h^  been  reo^Qyed^ '  I  inust 're- 
mark, that  the  insects  subjected  to'tliese  experiments  are  not  dead, 
when  all  the  dorsal  vessels  have  been  removed;,  but  what  is  still 


•  He  is.  the  son  of  M.  Daniel  Encontre,  Icoown  with  eclaA«A  ^  \d»9^\d3^5^v&^ 

VoL.'v.  fi"  V,   '  2  A. 
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more  singular,  they  continue  to  live  after  the  dorsal  vessel  has  been 
entirely  removed.  I  have  seen  the  caterpillar  of  a  sphinx  atropos 
breathe  for  six  hours  after  I  had  removed  the  dorsal  vessel.  The 
inspirations  and  expirations  still  continued^  and  air  bubbles  broke 
from  the  ends  of  the  tracheas  which  had  been  cut  at  the  removal  of 
the  dorsal  vessel.  If  this  organ  were  a  heart,  how  could  insects 
possibly  live  so  long  after  being  deprived  of  it.  To  be  convinced  of 
the  difierence,  let  the  heart  be  removed  from  those  animals  in 
which  it  exists  even  in  the  least  complicated  state.  Not  one  will 
resist  its  loss,  most  of  them  will  be  dead  before  the  removal  can  be 
completed.  I  must  observe,  that  after  the  removal  of  the  dorsal 
vessel,  insects  are  no  longer  able  to  move  about;  but  life  notwith- 
standing still  continues. 

This  intensity  of  life  is  found  in  all  animals  that  have  no  ce0tr6^ 
of  action :  other  animals  die  very  speedily.  One  would  think  tbert 
ought  not  to  be  a  great  difference  in  this  respect  between  the  fau- 
cheurs  and  spiders,  or  between  the  scolopendras  and  scorpions,  and 
yet  there  is  a  very  great  one.  The  scorpions  and  spiders  die  almost 
immediately  after  exposing  their  heart ;  while  insects  live  often  six 
or  seven  hours  after  removing  the  organs  most  essential  to  life.  Yet 
both  have  a  nervous  system  composed  of  a  series  of  ganglions ;  but 
the  insects  have  no  centre  of  circulation,  or,  which  is  the  same 
thing,  they  have  no  heart. 

We  have  seen  the  influence  of  the  dorsal  muscles  on  the  con- 
tractions of  the  dorsal  vessel.  As  this  influence  might  not  be  the 
only  one,  I  endeavoured  to  determine  those  which  might  belong  to 
the  tracheae  and  nerves.  Before  engaging  in  this  new  set  of  expe- 
riments, I  wished  to  determine  whether  by  means  of  metallic  ex- 
citers I  could  render  the  contractions  of  the  dorsal  vessel  more 
frequent  and  stronger.  When  the  two  exciters  were  brought  into 
contact  the  insect  exhibited  symptoms  of  pain ;  but  the  doml 
vessel,  instead  of  increasing  in  liveliness,  heat  always  more  and 
more  slowly.  On  continuing  the  contact  of  the  wires  of  zinc  and 
copper  between  the  membranes  of  the  dorsal  vessel,  the  humouf 
contained  in  this  vessel  gradually  coagulated,  end  the  contractions 
ceased  by  degrees.  Thus  the  galvanic  agent  in  the  present  case 
produces  effects  similar  to  the  chemical,  with  this  difference^  that 
.It  acts  less  rapidly. 

It  might  be  concluded,  a  priori^  that  the  tracheee  have  a  oomi-^ 
derable  influence  on  the  contractions  of  the  dorsal  vessel,  on  ac- 
count of  the  great  number  of  them  wliich  enter  it  and  constitute 
one  of  its  coats,  and  on  accoiint  of  the  great  influence  of  air  on 
the  organs  of  insects.  But  great  difficulties  prevent  us  from  de- 
termining that  influence ;  the  most  insurmountable  of  which  is  the . 
impossibility  of  separating  the  trachce  from  the  dorsal  vessel :  for, 
without  such  a  separation,  we  cannot  judge  of  the  influence,  which 
they  exert  on  its  contractions.  I  have  not  been  able  to  surmount 
these  difficulties  in  those  insects  which  have  tributary  trachea. 
Sq  that  1  can  only  depend  upon  ocxe  ev^Vccv^w^^  which  «ucceede4 
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Tery  well  on  a  caledptem  lamellicornis.  I  remoyfed  with  all  pot* 
iiible  care,  in  the  aieucfms  semi-punctaius^  the  vesicular  tracheib 
which  surround  the  dorsal  vessel,  as  well  as  their  ramifications. 
When  they  were  removed  the  contractions  of  the  vessel  diminished 
by  degrees.  1  had  indeed  removed  some  muscular  fibres ;  but  in 
ISO  small  a  quantitv,  that  I  do  not  believe  that  cause  had  a  remark- 
able influence.  These  contractions  have  continually  gone  on  di- 
minishing, and  the  diminution  was  much  greater  than  what  is  the 
consequence  of  pain,  and  of  the  cessation  of  certain  functions. 
I  believe,  therefore,  that  the  contractions  of  the  dorsal  vessel  are 
proportional  to  the  quantity  of  adipose  tissue ;  the  energy  of  the 
muscular  fibres  that  surround  it,  and  of  the  number  of  tracheal 
which  enter  into  it,  or  of  the  air  which  it  receives. 

Let  us  see  now  whether  the  nerves  have  not  some  influence  on 
these  contractions,  as  the  dorsal  vessel  receives  a  certain  number  of 
them.  To  determine  this  influence,  I  removed  the  spinal  marrotr 
with  the  nerves  coming  from  it,  as  far  as  I  could  distinguish  them, 
and  then  examining  the  contractions  of  the  dorsal  vessel,  i  could 
not  perceive  that  they  were  sensibly  enfeebled.  I  repeated,  thia 
c?xperiment  on  a  great  number  of  individuals  of  different  orders, 
and  I  always  obtained  the  same  result.  Hence  I  conchide,  that 
the  nerves  have  no  very  sensible  influence  on  the  contractions  of 
the  dorsal  vessel.  It  is  possible,  that  in  all  these  animals  id  which 
the  nervous  system  is  very  much  divided^  and  the  pincipal  cetitre 
has  little  preponderance,  the  nervous  influence  is  less  distinct. 
This  I  shall  endeavour  to  determine  by  future  researches. 

It  Remained  still  to  deterinine  whether  the  contraction  of  th^ 
^sal  vessel  does  not  depend  in  part  on  the  circulation  of  the  liquid 
which  it  contains.  We  have  already  observed,  and  the  observation, 
jsince  the  tifne  of  Malpighi  has  been  renewed  b^  all  anatomists; 
that  the  humour  of  the  dorsal  vessjel  has  a  very  irregular  motion, 
a6d  ilioi  the  QxM  often  appears  to  go  from  the  head  towards  the 
tail,  and  at  other  times  to  take  a  contrary  direction.  Sometimes 
the  dorsal  vessel  contracts  at  its  two  extremities,  while  these  con- 
tractions do  not  take  place  in  the  middle  of  the  organ,  especially  if 
the  dorsal  rmiscles  have  been  removed  in  thiis  part.  So  that  the 
liquid  in  the  dorsal  vessel  appears  at  one  time  to  move  with  extreme 
rapidity,  at  atiother  very  slowly,  without  any  apparent  con- 
nexion between  this  irregularity  and  the  state  of  the  msect.  But 
bow  can  this  irregular  motion  be  reconciled  with  the  circulation  of 
a  fluid  analogous  to  the  blood,  and  how  can  a  circulation  take  place 
without  vessels?  All  these  fiicts  arein  diemselves  so  conclusive, 
that  it  is  difficult  to  consider  the  dorsal  vessel  as  a  heart,  and,  of 
course,  to  admit  that  the  contractions  are  prodtrced  by  a  liquid  in 
et^ulation.  In  the  second  place,  if  we  pierce  the  heart  of  any 
animal  whatever,  the  moment  the  blood  arrives  it  rushes  out  in  a 
quantity  proportional  to  that  which  enters  the  heart.  It  was  im- 
ppHant,  therefore,  to  determine  whether  this  would  hapjpea  whosL 
the  dorsal  vessel  of  insects  is  puntrtured..   ¥ot  t\i<ax.  \i\xtv^MA.\  i£e«s^  > 
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several  very  lively  individuals.     I  pierced  the  dorsal  vessel  Ih  dif- 
ferent ptirts  at  the  time  when  the  Uquid  had  flown  back,  but  I 
never  perceived  the  least  moisture  issue  out  of  it.     As  it  is  difficult 
to  determine  this  point  in  a  satisfactory  manner,  I  repeated  the 
experiments  with  all  the  precaution  possible.     The  results  were 
constantly  the  same  :  no  liquid  flowed  out.     If  this  were  the  only 
proof  that  could  be  given  of  the  non-circulation  of  the  humour 
contained  in  the  dorsal  vessel,  it  would  not  be  of  much  importance ; 
but,  joined  to  those  that  we  have  already  made  known,  it  acquires  a 
certain  force,  and  even  a  considerable  weight.     But  it  may  be  said, 
that  the  reason  why  the  humour  does  not  exude  when  the  dorsal  vessel 
is  punctured,  is  because  it  is  too  thick.     I  am  very  much  inclined,  I 
own,  to  that  opinion  ;  for  this  humour  has  always  appeared  to  me 
very  little  liquid,  and  in  the  voraceous  larva  it  has  a  remarkable 
consistence.    This  consistence,  joined  to  some  other  particularities, 
has  put  us  on  the  way  to  determine  with  some  precision  the  func- 
tions of  the  dorsal  vessel  in  those  animals  that  have  no  other  circu- 
lation than  that  of  air.    Tlie  diflFerent  movements  of  contraction 
and  dilatation  which  we  remark  in  the  dbrsal  vessel,  can  never  in- 
duce us  to  consider  that  organ  as  a  heart ;  since,  in  the  animals 
like  the  Naiades  [Nereis^  Lin.)  in  which  there  exists  only  a  single 
organ,  that  of  digestion,  we  observe  pulsations  as  distinct  as  those 
exhibited  by  the  heart  of  other  animals,     l^erefore  the  pulsations 
of  the  dorsal  vessel  ought  not  to  make  us  decide  in  any  manner  on 
the  use  of  that  organ,  nor  lead  us  to  consider  it  as  a  heart. 
.    In  all  animals  which  have  a  system  of  circulation  and  respiratioD, 
the  influence  of  the  one  of  these  on  the  other  has  been  perceived.* 
Thus  often  when  the  respiration  is  entire,  the  circulation  is  only 
half  so,  or  when  the  circulation  is  complete,  the  respiration  does 
not  operate  in  a  complete  manner;  so  that  a  demicirculation,  muU 
tipliedl)y  a  complete  respiration,  or  vice  versa,  gives  always  equal 
products  ;  that  is  to  say,  a  semioxygenation  of  the  blood.     But  in 
mammiferous  animals,  in  which  the  circulation  and  respiration  are 
complete,  the  oxygenation  of  the  blood  is  equally  so ;  and  in  birds 
which  have  a  complete  circulation  with  a  double  respiration,  the 
oxygenation  of  the  blood  is  doubled,  in  consequence  of  the  quan- 
tity of  air  that  combines  continually  with  it.  f 

If  the  dorsal  vessel  of  insects  is  an  organ  of  circulation^  it  ought 
to  experience  the  influence  of  the  organs  of  respiration  like  the 
heart  of  animals  with  vertebns.  This  influence  ought  to  be  so 
much  the  greater,  as  insects,  like  birds,  have  a  double  respiration. 
The  air  penetrates  into  all  the  parts  of  their  bodies,  as  it  does  in 
birds.  It  continually  bathes  their  nutritive  humour,  or  theit  blood, 
which  has  this  particularity,  that  it  is  not  confined  in  vessels ;  just 
as  in  biids  it  acts  upon  the  blood  in  the  great  circulation,  at  the 

♦  Spc  Cavier's  Anatomic  Comparce,  t.  iv.  p.  167, 

f  Tftese  speciilatloOB  about  the  oxjgenatiou  of  the  blood  are  quite  vagoe 
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same  time  that  the  small  circulation  experiences  the  action  of  the 
air  in  the  lungs.  Some  insects  have  even  peculiar  reservoirs  of  air 
in  their  bodies.,  reservoirs  so  numerous^  that  those  which  are  pro- 
vided with  them  ought  to  have  a  respiration  more  than  double. 
These  reservoii-s  of  air,  cdWeA  vesicular  irachece;  but  which  may 
likewise  be  called  pneumatic  pocketSy  exist  only  in  those  insects 
which  have  to  exert  a  great  muscular  force,  and  which,  having 
great  spaces  to  traverse,  ought  to  have  their  body  specifically  light. 
From  what  has  been  said,  it  is  evident  that  the  air  ought  to  have  ' 
a  great  influence  on  the  general  economy  of  insects.  We  shall 
see  hereafter,  that  it  is  the  only  fluid  which  has  a  real  circulation 
in  them.  Now  the  greater  this  influence  is,  the  more  ought  it  to 
exert  itself  on  the  organ  of  circulation,  provided  such  an  organ 
exist.  As  the  dorsal  vessel  has  been  considered  by  different  ana- 
tomists as  coming  in  place  of  the  heart  in  insects,  let  us  see  whether 
the  influenee  of  the  respiratory  organ  is  sensible  on  this  vessel. 
But  to  lay  dpen  that  influence  in  a  more  certain  manner,  let  us 
examine  in  the  first  place  the  organs  of  respiration  themselves,  and 
see  whether,  when  these  organs  undergo  modiflcations,  the  dorsal 
vessel  feels  their  eflects. 

All  tlie  organs  of  respiration  in  insects  may  be  reduced  to  simple 
"tracheae.  These  organs  indeed  have  not  all  the  same  composition ; 
we  must  therefore  divide  them  into  two  orders :  the  first,  which  we 
shall  call  tubular  trachecBj  on  acc6unt  of  their  disposition,  are  com- 
posed of  three  membranes,  one  external,  one  internal,  and  on^ 
intermediate.  The  two  first  are  formed  of  a  cellular  membrane^ 
pretty  tliick,  and  very  extensible;  while  the  intermediate  one  con- 
sists of  a  cartilaginous  string,  rolled  up  into  a  spiral,  which  may 
be  unrolled  with  great  facility.  It  is  the  convolutions  of  this 
elastic  string  which  forms  those  brilliant  and  silvery  looking  con- 
duits, destined  to  hold  air,  and  to  transmit  it  to  all  parts  of  the  body. 
These  trachrfce  are  always  kept  stretched  by  means  of  this  carti- 
laginous string.  They  form  tubes,  and  have  a  great  elasticity, 
which  enables  them  to  dilate,  when  the  air,  continually  circulating 
in  them,  expands.  These  trachese  are  likewise  the  only  ones  which 
are  ramified,  the  multiplied  branches  of  which  go  to  all  parts  of 
the  body,  to  communicate  the  impression  of  air,  the  aliment  of 
life  as  well  as  of  flame. 

The  second  order  of  tracheae,  or  the  vesicular  trachece^,  do  not 
form  tubes  like  the  preceding;  they  present,  on  the  contrary, 
pouches  more  or  less  extended,  which  communicate  with  on^ 
another  by  means  of  ramifications,  always  single,  and  never 
branched  like  those  proceeding  from  the  spiral  tracheae.  These 
vesicular  tracheae  are  composed  of  two  very  white  cellular  mem- 
branes, very  supple  and  very  extensible  As  these  trachese  have  not 
the  spiral  string  observable  in  the  first  order,  they  never  communis 
cate  immediately  with  the  air,  but  always  by  means  of  spiral 
tracheiB.    Accordingly,  in  the  species  which  hvj^  ti^^4>  od  ^  ^El^k^ 
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quantity  of  air,  and  which  have  very  extensive  vesioolar  tiaeheaCy 
we  observe  a  particular  apparatus  destined  to  supply  th&  eUuticity 
which  they  want. 

This  apparatus  is  composed  of  hemisplierical  cartilaginous  hoops, 
furnished  with  particular  muscles,  ana  which,  in  consequence  of 
this  disposition,  may  be  considered  as  a  kind  of  ribs.  In^  lact, 
these  ribs  elevate  at  every  inspiration  tlie  vesicular  trachess  and  in- 
crease their  size,  allowing  them  to  receive  a  greater  quantity  of  air; 
on  expiration  they  depress  the  tracheae,  and  thus  serve  to  drive  out 
the  air.  These  ribs,  iixed  by  their  base  to  the  coriaceous  envelope, 
are  only  moveable  by  their  upper  parts.  They  exist  only  in  those 
insects  that  have  vesicular  tracheas  of  a  certain  extent.  We  do 
not  observe  them  in  the  lepidopterse,  the  caleopteree  lamellicornes, 
and  the  dipteres,  in  which  the  vesicular  trachese  are  scarcely  a  half 
millimetre  (0  019G  inch}  in  extent.  In  certain  orthopteres,  on  the 
contrary,  as  the  gryllus,  truxalisj  aa'i/dium,  in  which  the  trachess 
Hre  lai^e,  several  millimetres  in  extent,  the  cartilaginous  hoops,  or 
ribs,  always  exist,  and  are  in  these  animals  very  necessary. 

Such  are  the  organs  which  serve  in  insects  as  reservoirs  of  air. 
Very  different  from  the  lungs  and  bronchiae,  they  are  not  placed  in 
any  particular  part ;  we  see  them,  on  the  contrary,  spread  every 
where,  with  a  sort  of  profusion :  so  that  there  is  no  part  of  these 
animals  that  does  not  breathe  and  receive  the  action  of  air. 

The  general  disposition  of  the  tracheae,  and  the  different  parti* 
cularities  of  the  organization  of  insects,  have  occasioned  the  msgoi^ 
ner  in  which  these  organs  communicate  with  the  external  air,  a 
mode  quite  different  from  what  we  observe  in  other  animals.  Th6 
organ  of  respiration  in  insects  being  v^ry  much  extended,  i^nd  very 
much  ramified,  a  single  opening  would  not  have  been  sufficient  to 
distribute  the  nir  in  all  parts  with  that  regularity  and  abundance 
that  the  circulation  of  that  fluid  required.  Accordingly,  the  open* 
ings  by  which  the  trachese  receive  air  are  always  more  than  one, 
having  never  fewer  than  two.  Most  commonly  that  number  varies 
from  eight  to  twelve,  and  sometimes  amounts  to  20.  These  opei^- 
ings  have  been  in  general  called  stigmata.  But,  as  in  certain 
species  tliere  exist  some  which  open  and  shut,  by  means  of  an 
apparatus  of  which  the  true  $tigmata  are  destitute,  we  shall  divide 
them  into  two  ditfercRt  orders.  We  shall  call  tbe  first  simple  stig* 
'Tfiaiay  and  the  second  freviaer  *  stigfoaia. 

I1ic  simple  stigmata  are  nwst  frequently  placed  oa  the  sides  pf 
the  body  between  the  folds  of  the  membrane  of  the  back  aod  ab- 
domen. They  are  always  disposed  in  pairs,  presjenting,  in  genera^ 
a  round  opening  like  a  button-hole,  with  a  canilaginous  border. 
Sometimes,  however,  this  border  is  totally  wanting,  and  the  stig- 
mata are  then  surrounded  by  a  cartilaginous  scale  of  a  di&rent 
colour,  fiom  the  coriacous  envelope  of  tl^e  -body.    lo  the  cater* 

*  The  word  U  dtrWtd  frrin  -r(vi>;Lc^opciifii|g  and  &«;,  mr. 
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pillars  the  stigmata  are  equally  formed  of  small  cantie^y  preltj^ 
deep,  the  edges  of  which  are  surrounded  by  a  brown  inark,  ai^d  M 
the  bottom  of  which  we  discover  a  stripe  of  the  same  colour. 

A  good  deal  might  be  said  about  the  number  and  situation  of 
these  stigmata,  if  we  considered  these  organs  in  the  different 
orders  of  insects.  But  as  these  details  would  carry  us  too  far,  wt 
shall  satisfy  ourselves  with  observing,  that  the  numbw  of  these 
stigmata  is  so  much  the  more  considerable  the  more  need  the  animal 
has  of  air.  Accordingly,  in  caterpillars  we  reckon  18  or  20  stigr 
mata,  and  in  a  great  number  of  the  onhopteres  there  are  12  or  1^, 
without  reckoning  the  two  tremaers.  In  certain  species,  which  only 
require  a  small  quantity  of  air,  the  number  of  stigmata  does  not 
exceed  two;  Hmong  the  npteres  the  fcaichem's  exhibit  this  disposi- 
tion. Besides  these  stigmata,  we  see  in  several  orthopteres  twa 
openings  situated  at  the  bottom  of  the  abdomen ;  but  as  their  use 
is  not  the  same  as  that  of  the  stigmata,  we  think  it  unnecessary  to 
describe  them  here.  But  we  shall  not  pass  over  the  large  ani 
opening  which  exists  in  the  breast  of  the  locust  above  the  first  pair 
of  paws.  It  communicates  with  a  large  trachea,  which  extends  the 
whole  length  of  that  paw.  Thb  opening  serves  too  evidently  t# 
introduce  air  into  the  superior  part  of  the  body,  not  to  be  consi- 
dered as  a  true  stigma;  especially  as  it  is  formed  like  the  other 
stigmata  of  the  extremities  of  the  trachese.  As  to  the  situation  of 
the  stigmata,  it  is  subject  to  numerous  variations,  always  depend- 
ing on  the  quantity  of  air  which  the  insect  requires*  The  more 
air  is  required  the  more  is  the  situation  of  the  stigmata  such  as  to 
admit  an  easy  introduction  of  it.  The  orthopteres,  most  of  the 
larvjs,  the  lepidopteres,  the  hymenopteres,  and  the  dipteres,  seem 
the  most  favoured  in  this  respect.  In  the  caleopteres  the  trachese 
are  generally  placed  not  advantageously  for  the  introdu^^tion  of  air» 
Some  of  those  that  live  in  water  are  obliged  when  they  wish  to 
respire  to  elevate  a  little  their  eli/(res,  that  the  air  may  enter  more 
easily  into  their  traohese. 

The.  second  kind  of  stigma,  which  we  shall  call  tremaer^  is  bom- 
posed  of  an  oval  opening,  which  opens  and  shuts  by  means  of  two 
moveable  horny  pieces,  set  in  motioiv  by  a  peculiar  apjparatus  of 
muscles.  The  general  form  of  that  opening  is  that  of  an  elongated 
oval,  the  greatest  diameter  of  which  is .  from  below  upwards.  In 
expiration  the  moveable  pieces  separate  from  one  afnother;  they 
shut  on  the  contrary  when  the-  inspiration  is  terminated.  These 
moveable  pieces  open  from  within  outwards,  and  do  not  separate 
from  each  other  more  than  half  a  millimetre,  (0*01r96  inch.)  The 
movements  of  the  tremaers  agree  sufficiently  with  those  of  the 
'  stigmata,  and  like  them  they  communicate  with  the  trachese.  It 
is  even  very  easy  in  dissecting  these  parts  to  recognize  the  trachese 
which  go  to  them,  and  the  muscles  which  move  the  tremaers,  two 
in  number,  or  one  for  each  tremaer.  These  muscles  arc  destined 
to  separate  or  open  the  aooveable  pieces  pf  the  tremaet^\  ^^^^\^- 
ingly,  they  shut  when  these  muscAet  eea&e  Vs>  w^*   ^\i^sfc  \mq&^^ 
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are  composed  of  fibres  sufficiently  distinct,  which  are  attached  ia 
the  second  cavity  of  the  thorax  in  the  erismes.  Hitherto  we  have 
observed  the  tremaers  only  in  a  certain  number  of  orthopteres, 
where  they  present  very  various  forms.  In  general^  however,  they 
exhibit  the  arrangement  of  which  we  have  spoken  ; .  and  it  is  only 
in  the  mantes  that  we  see  them  situated  on  the  lateral  arid  external 
side  of  the  thorax,  between  the  superior  and  inferior  portion  of 
that  part.  The  tremaers  have  then  a  triangular  form.  Instead  of 
presenting  two  moveable  pieces,  they  have  only  a  single  piece 
moved  by  a  particular  muscle.  It  is  always  by  means  of  this 
muscle  that  the  moveable  part  is  raised  up ;  and  as  soon  as  the 
muscle  ceases  to  act,  the  moveable  part  falls  down  and  shuts*  The 
membrane  situated  below  the  tremaer  is  so  thin,  that  we  can  see  in 
the  expirations  and  inspirations  the  elevation  and  depression  of  the 
trachea,  in  proportion  as  the  air  enters  or  goes  out. 

Though  the  position  of  the  tremaers  experiences  some  variations, 
being  sometimes  situated  in  the  neck,  sometimes  in  the  breast, 
this  is  not  tlie  case  with  the  number  of  these  parts.  We  never 
see  more  than  two,  the  size  of  which  is  always  proportional  to  the 
quantity  of  air  which  the  insects  respire.  Besides  that  manner  of 
receiving  air  the  insects  swallow  it  lUcewise  by  the  mouth.  What 
is  obtained  in  that  way  indeed  can  only  make  its  way  to  the  organs 
of  nutrition ;  and  as  we  have  elsewhere  explained  its  influence  on 
digestion,*  I  shall  not  resume  the  subject  at  present.  The  last 
mode  of  respiration  which  certain  insects  present,  is  to  have  their 
stigmata  placed  at  the  anus.  Tliose  exhibiting  that  organization 
are  chiefly  the  insects  that  decompose  water,  as  the  larvae  of  libel* 
lulas  and  dytics.  These  stigmata,  or  the  openings  which  allow  the 
water  to  escape,  are  surrounded  by  small  triangular  and  moveable 
pieces,  the  principal  use  of  which  is  probably  to  keep  away  those 
bodies  that  might  hinder  the  introduction  of  water  into  these  stig* 
mata,  and  at  the  same  time  to  shut  the  opening  exactly  wl^en  the 
insects  suspend  this  introduction.  Accordingly,  when  these  insects 
choose  to  introduce  water  into  their  respiratory  organs,  they  sepa- 
rate the  moveable  pieces  of  which  we  have  spoken,  and  they  shut 
them  in  the  contrary  case.  But  when  these  pieces  are  separated 
we  easily  distinguish  the  round  opening  by  which  water  is  intro- 
duced into  the  respiratory  apparatus.  This  opening  presents  a 
diameter  of  about  a  millimetre,  0*039S7  inch,)  and  it  is  easy  by 
means  of  it  to  let  out  the  water  which  may  exist  in  the  interior  of 
the  body. 

Considered  with  respect  to  their  respiratory  organs^  insects  form 
three  distinct  classes;  namely,  those  that  breathe  air  immiediately ; 
those  that  live  in  water  and  are  obliged  to  come  to  the  surjfoce  of 
that  liquid  in  order  to  receive  the  impression  of  the  air,  though 
they  likewise  lay  hold  of  that  contained  in  the  watcir  j  and  those 

*  Sec  my  ifewoir  on  the  lDt«8t\na\  Tvibt  ot  Inaects^  iqscrted  in  tke  Annalet  da 
J^useumM'HiMioire  NaturcUe,  torn,  \^.  j 
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that  decompose  water  in  order  tjo  obtain  its  oxygen.  It  is  obvious 
that  those  insects  which  breathe  air  immediately,  ought  to  be  the 
only  ones  in  which  we  find  the  two  kinds  of  tracheas  of  wliich  we 
have  spoken.  The  vesicular  tracheae  would  not  have  sufficient  elas- 
ticity to  drive  out  the  superabundant  wa^er,  which  the  insect  intro- 
duces into  its  tracheae.  Perhaps  this  elasticity  would  not  even  be 
sufficient  for  those  which  live  habitually  in  water,  but  do  not  de- 
compose that  liquid.  In  the  second  place^  the  insects  which  de- 
compose water  ought  to  be  the  only  ones  that  have  but  one  stigma. 
This  stigma  ought  to  be  so  placed  that  the  animal  may  receive  the 
water  necessary  for  it;  and  we  see  that  whenever  this  dispositioD 
exists,  it  is  always  at  the  anus  that  this  opening  is  found.  But 
before  passing  to  the  description  pf  all  these  diflFerent  kinds  of 
organization,,  we  shall  here  give  a  table  which  will  render  them 
obvious  at  one  view. 

I.  Respiration  in  Air. 

I.  With  tubular  /Division  I. — Arterial  tracheae. 

tracheae \  Division  II. — Pulmonary  and  arterial  tracheae. 

rl.  ^  With     cartilaginoui  . 

II.  With  vesicular  f  Al  ways  two    orders  1     lioops,  or  a  kind  of  ribs, 
tracheae \     of  tracheae     ....  j  2.  Without  cartilaginous 

C     hoops  or  ribs. 

II.  Respiration  in  Water. 

frBreathing  by  true  stigmata,  and 
Division     I.  "^      coming  to  the  surface  of  the 
t     water  to  breathe  air. 
rBreathing  by  an  opening  placed 
^Division  II.  <      at    the     anus,     decomposing 

t.     water. 
This  table  shows  us  that  the  result  of  respiration,  or  the  oxyge- 
nation of  the  blood,  or  of  the  humour  which  comes  in  place  of  it 
in  insects,*  ought  not  to  be  the  same  in  the  different  modes  of 

*  By  the  expression  or^/^cnaf ion  of  the  bloody  I  do  not  pretend  fo  affirm  that  in 
respiration  a  portion  of  oxygen  is  fixed  in  the  blood,  and  that  there  is  always  a 
dimitiation  in  the  Yolume  of  oxygen.  Though  thisi  opinion  has  been  supporied  bj 
the^ most  skilful  chemists,  as  Lavoisier,  Goodwin,  Davy»  and  Berihullet,  woiaust 
acknowledge  that  the  experiments  of  Crawford,  and  especially  those  of  Allan 
and  Pepys,  seem  to  oppose  that  opinion.  Thomson,  to  whom  we  likewise  owe 
experiments  on  the  same  subject,  has  observed,  tiiat  tlie  diminution  of  volume  of 
the  oxygen  is  not  constant;  and  he  considers  it  as  ao  effect  uuconnected  with 
respiration.  But  whether  respiration  produces  only  a  def^arbonization  of  the 
blood,  that  is  to  say,  that  the  volume  of  oxygen  absorbed  represents  exactly  the 
volume  of  carbonic  acid  fas  expired ;  or  whether  there  be  a  diroioutiou  io  the 
oxygen,  besides  that  which  has  served  to  the  production  of  carbonic  acid  at  the 
expense  of  the  blood,  we  thought  that  we  might  employ  the  word  ox>geaatioii 
of  the  blood,  because  it  is  more  convenient  in  explaining  the  physiological  phe* 
nomena  of  respiration. 

We  shall  put  the  reader  in  mind  here,  that  M.  Vauquelin  proved  long  ago  th6 
necessity   of  oxygen   in  the  respiration  of  insects,  and  that  common  air  retains 
scarcely  any  oxygen  when  these  animals  can  no  longer  live  in  it.    TUa«a\  '<i«^>^a. 
v^e  expire,  on  the  contrary,  is  composed  of  three  caibonSA  8UG.\^>  \^  ml'^I^'^^  '^sb^ 
79  azote.    See  Abu,  de  Chip.  torn.  xii.  p,  27S  and  %^^. 
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the  of^nioQ  of  the  unity  of  species  among  men,  that  a  change 
produced  in  the  white  European  by  heat  and  food  becomes  here« 
ditary,  is  exceedingly  inconsistent  with  notorious  facts.  Nor  doeil 
it  receive  any  additional  weight  from  its  antiquity ;  that  only  affbrdi 
an  additional  proof  of  the  facility  with  which  even  absurdity  may 
be  propagated  under  the  sanction  of  illustrious  names.  Dr.  Pritchard 
shows  that  the  previous  opinions  are  irreconcileable  with  feet,  and 
supposes  that  certain  causes  exists  which^  acting  on  the  parents, 
**  influence  them  to  produce  an  ofi&pring  endowed  with  certain 
peculiar  characters,  which  characters,  according  to  the  law  of 
mture,  become  hereditary,  and  thus  modify  the  race.**  In  order 
to  develope  those  causes.  Dr.  P.  shows  that^  although  climates 
produce  very  repiarkable  variations  in  individuals,  both  in  the 
animal  and  vegetable  kingdoms,  yet  the  only  permanent  effects 
seem  to  be  derived  from  cultivation  and  domestication .  Of  these 
effects  there  are  ample  and  apposite  proofs  in  our  cultivated  fruits, 
and  among  domestic  animals.  The  original  stocks  remain  un- 
altered, while  the  most  extraordinary  changes  are  brought  about  by 
culture.  Dr.  P.  institutes  a  parallel  between  the  culture  of  plants, 
the  domestication  of  animals,  and  the  civilization  of  man;  and^ 
while  he  allows  that  some  connate  varieties  may  be  produced  by 
climate,  he  insists  that  the  condition  of  man  in  social  life  in- 
fluences more  extensively  the  physical  structure  than  any  variety  of 
latitude  or  local  temperature :  and  concludes  by  ascribing  those 
remarkable  diversities  among  mankind,  not  to  any  moral  cause,  but 
to  physical  causes  connected  with  a  particular  mode  of  life.  Of 
this,  several  interesting  illustrations  might  be  cited,  in  addition  to 
those  given  by  Dr.  Pritchard, 

Having  established  the  probability  of  these  opinions,  he  proceeds^ 
to  determine  whether  the  original  race  were  white  or  black ;  and 
having  shewn  that  black,  or  at  least  a  very  dark  browny  in  all  the 
ioferior  tribes,  is  the  primitive  colour;  and  that  the  same  com*^ 
plexion  prevails  among  all  savages,  and  a  gradual  change  towards 
white  occurs  through  successive  races  of  semi- barbarians  to  perfect 
civilization,  he  infers  that  the  prototype  of  the  human  race  was  a 
Negro.  However  satisfactorily  this  conclusion  may  be  drawji,  it  is 
necessary  to  afford  some  proof,  and  accordingly  the  author  adduces 
numerous  illustrations  calculated  to  gfive  considerable  force  to  his 
argument.  He  urges  with  much  force  the  singular  varieties  in 
form  and  complexion  among  the  widely  scattered  nations  of  the 
Pacific  Ocean  ;  who  exhibit  almost  every  variety,  from  the  savage 
Papuan  to  the  highly  refined  European.  He  proves,  by  similarity 
of  language,  of  religious  rites,  and  other  points  of  coincidence, 
their  common  origin ;  and  then  applies  the  results  obviously  ob*' 
tained  from  these  individuals  to  the  whole  of  the  human  race. 

The  outline  then  of  these  Researches  into  the  phyyical  histoiy 
of  man,  is,  that  as>  uniform  diversities  are  produced   by  certaiti' 
known  causes;  so,  all  similar  or  analc^us  di^^^ersities  ^VvisvsX'^ \v<(^ 
ascribed  to  analogous  caus^.    That  as  aa  s^uaXof,^  d«)^v  ^Q\>^^S^e^ 
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exist  betvreen  ccrtaio  pheoomeiM  among  mankind^  and  theie 
whidi  commonly  occtir  amoi^  the  tribes,  they  must  be  all  ai^ 
cribed  to  one  ooifoiin  principle  of  Nature.  That  every  individual 
species  may  be  traced  to  one  original  birth-place,  and  consequently! 
that  the  human  species  have  had  an  original  abode.  That  the 
cause  which  produces  the  diversities  among  mankind  is  dvilization, 
wiiich  does  not  produce  any  effect  on  the  parent  which  is  hereditary; 
but,  by  acting  on  the  parent  physically,  influences  the  production  erf 
certain  ofl?prIng.  And  tinally,  tluit  the  change  in  form  and  com-» 
plesion  has  been  from  black  to  white ;  and  that  the  primitive  race 
of  men  were  negroes.  After  these  conclu^ons,  the  remainder  of 
the  volume  is  chiefly  devoted  to  historical  researches  in  corrobora* 
tion  of  the  last  startling  inference.  From  these  inquiries  it  ap^ 
pears,  that  the  most  ancient  nations  of  whom  we  have  any  record 
were  negroes,  that  they  have  gradually  lost  their  characters,  and 
that  many,  or  most  of  the  now  existing  nations,  though  widely 
difiering  in  form  and  complexion,  may  be  traced  to  them. 

The  Hindoos  and  Egyptians  are  certainly  the  oldest  nations  6t 
antiquity.  The  correspondence  between  them  is  very  remarkablei 
and  the  importance  of  the  resemblance  increases  as  we  find  it  not* 
crease  in  proportion  to  the  antiquity  of  the  period  to  which  we  refer. 
In  morals,  in  politics,  and  endless  superstition,  the  resemblance  ii 
so  unbounded,  as  to  leave  no  doubt  of  an  identity  of  origin.  Tht 
pretensions  of  the  Babylonians,  who  alone  rival  them  in  antiqaityy 
will  not  admit  of  scrutiny.  It  will  be  worth  while  to  ascertain  the' 
(riiysical  and  mutual  connexion  of  these  early  races,  as  bt  doing so^ 
«ome  light  would  probably  be  thrown  on  the  history  of  the  speeia 
in  general.  These  nations  appear  originally  to  have  been  aibsolttto 
negroes. 

It  is  to  be  hoped  that  Dr.  Pritchard  will  pursue  this  vety  import* 
ant  sul^ect  through  all  the  forms  of  which  it  is  susceptible,  -ftiul  to 
w^h  he  appears  so  fully  competent  to  give  interest. 


II.  Traiie  des  Poisons  tirfes  des  Regnes  Mineral  Vegeiali  H 
Animal,  &i\  A  Treathe  on  the  Poisons  of  the  Mineral,  Veg^. 
talde,  and  Animal  Kingdoms,  or  a  general  loacology  considered  H 
related  to  Physiology,  Pathology,  and  Medical  Jurispfydeatei 
By  M.  P.  Orfila,  Pensionary  Naturalist  of  Spain,  Doctor  in  Me- 
dicine of  the  Faculty  of  Paris,  Professor  of  Chemistry  and  df 
Natural  Philosophy.    Vol.  I.  P^  )dl4. 

This  work,  if  we  are  to  tbrm  a  judgment  fromf  the;  part  of  H 
which  is  already  published,  promises  to  he  very  oompletew  The 
author  is  a  practical  chemist,  as  well  as  a  physician^  and  hC'hi# 
laid  it  down  as  a  rule  to  give  an  account  of  no  poisonf  withoojt  a# 
exact  description  of  its  properties,  and  without  ascertaining  taj; 
ocperiment  the  efiects  which  it  produces  on  animals.  If  we  wete^ 
disposed  to  find  fault  we  should  blame  the  author- for  the  loogfeaf - 
MUMo^ber  of  parts  intp  wVicb  \xe  \va&  s\]\^n\&j^  '^acU  article.    Tlw 
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has  occasioned  some  repetition,  and  given  rather  a  stiff  appearance 
to, the  work.  But  when  the  novelty  of  many  of  the  subjects 
treated  of  is  considered,  and  the  numerous  mistakes  respecting 
th^m  still  taught  in  the  most  recent  books  on  medical  jurisprudence^ 
it  was  better  to  err  on  the  side  of  minuteness  and  repetition  than  on 
that  of  omission. 

M.  Orfila  divides  poisons  into  six  classes;  namely,  corrosive^ 
astringent^  acrid,  stupifyingy  narcoticQ^acrid,  and  septic.  The 
present  volume,  published  in  two  parts,  includes  the  first  two  of 
these  classes.. 

The  corrosive  poisons  consist  of  preparations  of  the  following 
substances :  mercury,  arsenic,  aptimony,  copper,  tin,  zinc,  silver, 
gold,  bismuth.  It  includes  likewise  the  following  substances  $ 
sulphuric  acid,  nitric  acid,  muriatic  acid,  phosphoric  acid,  fluoric 
acid,  oxalic  acid,  tartaric  acid ;  the  caustic  alkalies,  barytes,  lime ; 
phosphorus ;  cantharides.  The  astringent  poisons  are  con^ned  to 
preparations  of  lead. 

The  principal  poisonous  preparation  of  mercury  is  corrosive  sul^ 
limatCf  or  deuckloride  of  mercury.  The  chemical  properties  of 
this  salt  are  described  at  great  length*  It  may  be  stiifficient  here  to 
say,  that  it  is  a  white,  heavy  substance,  having  an  acrid  taste,  and 
soluble  in  about  1 1  times  its  weight  of  water.  When  heated  it 
sublimes  in  a  white  smoke,  which  excites  coughing;  but  has  not 
an  alliacious  sm^ll.  If  a  plate  of  clean  copper  be  exposed  to  this 
smoke  it  becomes  tarnished,  and  when  rubbed  assumes  a  white 
colour.  The  solution  of  corrosive  sublimate  is  precipitated  brick 
red  by  an  alkaline  carbonate ;  yellow  by  a  caustic  fixed  alkali  and 
liou^- water;  white  by  ammonia;  white  by  prus^iate  of  potash; 
black  by  a  bydrosulphuret ;  white  by  albumen.  Corrosive  subli-* 
mate,  when  swallowed  in  a  considerable  dose,  (as  30  grains)  acts 
with  great  violence,  occasioning  evacuations  both  upwards  and 
downwards,  and  death  very  speedily  ensues^  M.  Orfila  has  ascer*' 
tained  that  white  of  egg,  dissolved  in  water,  and  administered  in 
4x>nsiderable  quantity,  and  as  speedily  as  possible,  constitutes  the 
hcst  antidote  to  this  |)oison. 

All  the  preparations  of  arsenic  are  violent  poisons;  but  the  most 
common  state  in  which  it  is  administered  is  that  of  arsenious  acid, 
or  white  oxide  of  arsenic.  Its  properties,  and  the  fatal  efiR?cts 
whiob  it  produces  when  taken  internally,  are  so  well  known,  that 
It  would  be  superfluous  to  describe  them  here.  When  arsenic  i4 
swallowed  in  a  state  of  solution,  sulphureted  hydrogen  taken  soon  ' 
after. is  an  efficacious  antidote*  But  this  poison  is  usually  adrni* 
nistered  in  a  solid  state,  and  in  that  case  the  antidote  is  totally  in- 
efficacious. The  proper  treatment  is  to  endeavour  to  get  the  poison 
out  of  the  stomach  as  speedily  as  possible,  by  vomiting.    Great' 

3uantities  of  bot  water,  having  some  sugar  or  mucilaginous  matter '  - 
Iiaolved  in  it,  should  be  swallowed,  and  vomiting,  excited,  if  it  - 
not  take  place  spontaneously^  by  introijlucing  the  fiog^^  «( 
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feather,  into  the  throat.    By  persisting  in  this  treatOKeiit  many  per^^ 
sons  poisoned  by  arsenie  have  recovered. 

Of  the  antinionial  preparations  there  is  scarcely  any  likely  to  be 
administered,  or  to  be  taken  internally,  so  as  to  produce  death, 
except  tartar  emetic,  which  is  a  triple  salt  composed  of  tartrate  of 
potash  and  protaitrate  of  antimony  united  together.  This  salt  is 
usually  administered  as  an  emetic,  and  it  generally  acts  in  that  way 
witli  great  violence.  Wlien  vomiting  does  not  take  plaCfC  it  acts  as 
a-  poison,  occasions  violent  spasms  of  the  oesophagus  asd  neck^ 
which  prevent  the  possibility  of  swallowing.  When  it  is  admi- 
nistered to  dogs,  and  their  oesophagus  is  tied  up  so  as  to  prevent 
vomiting,  the  consequence  is  death.  When  a  penon  is  poisoned 
with  tartar  emetic,  our  object  should  he  to  produce  vomiting,  «id 
for  this  purpose  warm  water  is  the  most  efficacious  remedy.  The 
decoction  of  yellow  bark  likewise,  proposed  by  BerthoUet^  is  of 
service,  when  administered  in  such  quantities  as  to  decompose  the 
salts. 

Perhaps  no  poisons  are  so  frequent  as  the  preparations  of  copper. 
This  metal  is  used  for  so  many  purposes  connected  with  the  prepara- 
tion of  food,  it  is  so  easily  oxidized,  and  all  its  compounds  are  of 
so  deleterious  a  nature,  that  many  instances  must  occur  of  injuriqiis 
effects  from  it.  The  most  common  preparations  of  copper  likely 
to  be  iapplied  as  poisons  are  verdigris,  acetate  of  copper,  sulphate 
of  copper,  nitrate  of  copper,  muriate  of  copper,  and  copper  dis- 

'  solved  by  fat.     The  taste  of  all  these  preparations  is  exceedingly 

*  disagreeable  ;  but  they  mi&y  be  mixed  in  small  quantities  with  food 
without  being  perceived.  The  preparations  of  cc^per  occasion 
violent  colics,  vomiting,  prostration  of  strength,  and  death.  Ue 
best  antidote  is  sugar,  either  swallowed  solid,  or  dissolved  in  water. 
It  should  be  taken  both  ways,  and  in  considerable  quantities.  .  Tke 

,  liquid  induces  vomiting,,  and  thus  gets  rid  of  a  portion  of  th^.poisoD. 

The  only  preparation  of  tin  likely  to  be  used  as  a  poison,  is  tbe 

muriate  which  is  used  in  considerable  quantities  by.  tbe  dyeis.    Its 

taste  is  exceedingly  nauseous.     It  occasions  violent  colics,  vomitiBg^ 

and  death.     The  best  antidote  is  milk,  which/  when  drank  in  ooo- 

'■  siderable  quantity,  seldom  fails  to  cure  the  patient,  by  decpmposiog 

•  the  salt  and  removing  all  the  disagreeable  symptoms.    . 

Zinc  is  so  little  employed  for  culinary  purposes  that, i|  is  hut 
rarely  that  it  can  act  as  a  poison.    The  sulpliate  of  zinc,  however, 

'  js  so  common  a  salt,  that  it  has  been  often.  admioiBt^red.  in  oonsi<« 
derable  quantities   by  mistake.    It  is  by  no  means,  b>  daageious 

^  poison;  for  it  acts  speedily  as  an  emetic,  and  is  thrown. out  of  the 
system  before  rt  has  time  to  produce  bad  effects.  The  business  of 
the  physician  is  to  promote  this  effect  by  making  the  patient  swallow 
considerable  quantities  of  warm  water.  Milk.als6^  which  deoom- 
poses  the  salt,  may  be  administered  with  advantage.!..  .  .    • 

Nitrate  of  silver  is  well  known  as  one<rf  the  most  cono8i«e.jalti 

•mplojred  in  pharmacy.    When  introduced  ioto  the  stpiiHtth  it m^ 
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occasions  death,  by  corroding  that  organ,  and  bringing  on  gjan- 
grene.  When  injected  into  the  veins,  even  in  very  small  q[uan- 
tities,  tlie  animal  dies  almost  immediately.  The  antidote  to  this 
poison  is  common  salt  dissolved  in  water,  which  decomposes  the 
nitrate  of  silver,  and  forms  an  insoluble  chloride^  which  produces 
no  injurious  effects  upon  the  animal  economy. 

Gold  is  not  likely  to  be  administered  as  a  poison^  When  this 
metal  is  dissolved  in  nitro-muriatic  acid  it  forms  a  salt,  which  acts 
more  violently  on  the  animal  economy  than  corrosive  sublimate. 
The  symptoms  are  similar,  except  that  the  salt  of  gold  does  not 
produce  the  same  effects  upon  the  mouth  and  gums.  No  antidote 
against  this  poison  is  known.  The  object  of  the  physician  must  be  ^ 
to  get  it  thrown  out  of  the  stomach  as  speedily  as  possible  by  vomit-* 
4ng.  I  think  it  very  probable  thi^t  a  solution  of  sulphate  of  iron 
would  destroy  its  deleterious  effects,  by  decomposing  the  salt,  and 
throwing  down  the  gold  in  the  meftallic  state. 

The  nitrate  of  bismuth,  and  the  white  pigment  for  the  face, 
known  by  the  name  of  pearl  white,  which  is  a  preparation  of  bis- 
muth, act  with  considerable  energy  as  poisons  when  introduced 
into  the  stomach.  The  best  antidotes  against  these  deleterious  pre- 
parations are  milk  and  mucilaginous  liquids,  swallowed  in  consi- 
derable quantities. 

Sulphuric  acid  has  sometimes  been  swallowed  hi  mistake,  and 
sometimes  taken  by  persons  who  wished  to  destroy  their  lives.  The 
violence  of  its  action  on  animal  substances  is  well  known.  The 
mouth,  the  oesophagus,  and  the  stomach,  are  speedily  corroded  by 
it^  and  their  functions  destroyed;  the  consequence  is  death,  at- 
tended with  the  most  excruciating  pain.  From  the  experiments  .of 
M.  Orfila  it  appears  that  the  best  antidote  against  this  corrosive 
acid  is  calcined  magnesia^  and  that  if  this  substance  be  admi- 
nistered soon  after  the  acid  has  been  swallowed,  it  prevents  deaths 
and  enables  the  patient  to  recover. 

Nitric  acid  has  been  frequently  swallowed  in  considerable  quan- 
tities by  unhappy  persons  who  wished  to  destroy  themselves.  It  is 
«till  more  corrosive  than  sulphuric  acid,  acts  with  more  violence, 
and  produces  dreadful  pains.  Magnesia  is  also  the  best  antidote 
against  this  poison,  and  if  administered  very  speedily,  it  may  even 
'save  the  life  of  the  patient. 

Muriatic  acid,  though  it  cannot  be  exhibited  in  so  concentrated 
a  state  as  sulphuric  and  nitric  acids,  produces  the  same  deleterious 
effects  when  taken  internally,  and  speedily  occasions  death,  at- 
tended with  the  same  dreadful  symptoms.  Magnesia  is  likewise  the 
best  antidote  against  this  acid. 

Phosphoric  and  fluoric  acids,  sulphurous  acid,  phosphorous  acid^ 
«re  all  likewise  poisonous;  but  as  the  chance  of  their  being  intro- 
duced inadvertently  into  die  stomach  is  not  great,  it  does  not  seem 
necessary  to  dwell  upon  them.  M.  Orfila  likewise  ranges  oxalfe 
l^nd  tartaric  acids  among  prisons ;  b«t  he  gives  no  instance  of  tbf^vt 
deleterious  effects. 

Vol.  V.  N^  V.  2  B 
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Caustic  potash  and  soda  are  not  less  corrosive  than  the  concen- 
trated acids ;  hence,  when  introduced  into  the  stomach,  they  act 
with  equal  violence,  and  very  speedily  destroy  life.     The  hest  anti- 
dote is  vinegar,  administered  in  such  quantity  as  to  neutralize  the- 
alkali. 

Ammonia  likewise  acts  WMth  considerable  violence  upon  the 
animal  economy  when  swallowed,  and  produces  convulsions  and 
death.  Vinegar  answers  equally  well  as  an  antidote  against  ammo- 
nia as  against  the  fixed  alkalies. 

Barytes,  carlwnate  of  barytes,  and  muriate  of  barytes,  are  known 
to  act  as  violent  poisons  when  introduced  into  the  stomach.  Hie 
effects  which  they  produce  are  similar  to  those  produced  hy  the 
other  corrosive  poisons.  An  alkaline  sulphate  by  converting  the 
barytes  into  an  insoluble  sulphate,  which  does  not  act  upon  the 
human  hotly,  is  the  best  antidote  against  this  poison. 

Lime  is  not  a  very  energetic  poison,  yet  when  swallowed  in  con- 
siderable quantities,  it  destroys  life  by  the  inflammation  which  it 
induces  in  the  stomach.  The  same  mode  of  treatment  answers  for 
lime  that  was  recommended  in  the  case  of  poison  by  the  fixed 
alkalies. 

*  Piiosj>horus,  when  introduced  into  the  stomach,  always  proves 
fatal.  It  i>  gradually  converted  into  phosphorous  and  phosphoric 
acids,  vvhich  corrode  the  stomach  and  intestines,  and  produce  in- 
flammation. The  object  of  the  physician  should  be  to  tlirow  the 
phospiiorus  out  of  the  stomach  as  speedily  as  possible  by  means  of 
an  emetic.  \\'hen  the  phospiiorus  lias  been* introduced  in  the  state 
of  extreme  division  it  is  useful  to  make  the  patient  swallow  largo 
quantities  (^f  water,  holding  magnesia  in  suspension.  The  liquid, 
by  filling  the  stomncli,  prevents  the  phosphorus  from  being  readily 
converted  into  an  acid,  and  the  magnesia  neutralizes  any  acid  that 
mav  he  formed. 

M.  Orfila  introduces  pounded  glass  and  stone-ware  among  the 
number  of  poisons.  iJe^ivesa  number  of  cases  in  which  these 
substances  were  swallowed  witliout  any  inconvenience,  and  othcrt 
in  vvhich  they  produced  destructive  effects.  It  is  obvious  that  these 
substances  act  only  mechanically.  It^must  depend  upon  accident 
whether  any  of  tlu.ir  sharp  points  wound  any  part  of  the  stomach 
and  intestines,  or  whether  they  make  their  way  without  indicting 
^ny  wound. 

CunthandeSy  lyftn  wsicatoria^  or  Spanish  Jlles^  are  a  set  of  in- 
iRects  well  known  in  the  materia  medica,  as  they  constitute  the 
essential  ingredient  in  the  common  blistering  plaster.  Cantharid^s, 
according  to  the  analysi<j  of  M.  Robiquet,  contain  a  variety  of  dif- 
ferent substan(es;  but  the  most  im|K)rtant  is  a  white  substance, 
having  the  form  of  small  crystalline  plates,  insoluble  in  watrr, 
soluble  in  boiling  alcohol ;  but  is  de|x)hited  on  cooling  in  small 
crystalline  plates  like  spermaceti.  It  is  soluble  in  oils.  It  pos- 
seates  \\\e  blisttrintr  property  in  great  perfcctioDi  and  is  the  only 
subsumce  ia  cantharides  tUat  Vva&  \x. 
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The  effect  of  cantharides  When  taken  into  the  stomach  in  any 
quantity  is  well  known.  It  produces  a  most  furious  satyriasis^ 
which  usually  terminates  in  gangrene  and  death.  No  antidote 
agahist  this  formidable  poison  has  been  hitherto  discovered. 

All  the  preparations  of  lead  are  poisonous ;  but  those  most  likely 
to  be  taken  into  tlie  stomach  are  the  oxides  of  lead,  white  lead, 
litharge,  and  sugar  of  lead.  The  water  near  lead  mines,  in  which 
the  galena  is  washed,  is  usually  injurious  to  the  health,  in  conse- 
quence of  particles  of  that  substance  which  it  holds  in  suspension. 
The  fumes  of  lead  prove  no  less  injurious  to  tljose  who  are  ex- 
posed to  them.  ♦ 

Lead  shows  its  deleterious  effects  in  those  who  are  exposed  to  its 
action ;  but  slowly.  Obstinate  costiveness  and  violent  colics,  known 
by  the  name  of  colica  pictonum,  first  attack  the  patient.  This  is 
followed  by  paralysis  and  death.  It  appears  from  the  experiments 
of  M.  Orfila,  that  sulphate  of  magnesia  acts  as  an  antidote  against 
acetate  of  lead.  An  insoluble  sulphate  of  lead  is  formed,  which 
does  not  injure  the  animal  economy,  and  the  acetate  of  magnesia, 
acts  merely  as  a  purgative.  The  common  method  of  treating  per- 
sons poisoned  by  lead  is  by  a  course  of  purgative  and  emetic  medi- 
cines, which  seldom  fail  to  cure  the  patient. 

In  an  appendix  M.  Orfila  gives  us  a  set  of  experiments  on  iodine, 
introduced  into  tl)e  stomach  of  apimals.  In  small  quantities  it 
acts  as  an  exciter.  When  administered  to  the  amount  of  about 
half  an  ounce  it  occasions  death,  if  the  animal  be  prevented  from 
vomiting,  gradually  corroding  the  stomach  and  intestines.  When 
taken  in  larger  quantities  it  destroys  life  even  though  the  animal  be 
allowed  to  vomit. 

In  another  appendix  M.  Orfila  shows  by  experiment,  that  char- 
coal powder  is  not  ar.  antidote  against  corrosive  sublimate  and  white 
oxide  of  arsenic,  as  had  been  advanced  by  M.  Bertrand.  v 
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On  Thursday,  the  6th  of  April,  a  paper  by  Mr.  Knox  was  read, 
pn  the  coloured  rings  formed  when  a  flat  plate  of  glass  is  pressed 
against  a  convex  lens.  Mr.  Knox  conceives  that  the  reason  why 
neither  Sir  Isaac  Newton,  Dr.  Herschell,  nor  any  other  philosopher, 
was  able  to  give  a  satisfactory  explanation  of  these  coloured  rings, 
was,  that  they  were  not  acquainted  with  all  the  phenomena.  He 
made  his  experiments  according  to  the  method  pointed  out  by  Dr. 
Herschell  in  his  paper  on  the  subject  published  in  the  Phil.  Trans, 
for  1804,    Mr,  KaoK  described  a  gceat  mws^  \is^  i^\«j««s5a. 
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which  he  observed,  and  of  which  it  is  scarcely  possible  to  give  an 
idea  without  the  assistance  of  figures.  He  found  the  phenomena 
the  same  when  the  experiments  were  tried  in  vacuo  as  in  the  open 
air.  Nor  did  the  introduction  of  water  between  the  plates  alterthe 
phenomena  much.  Hence  he  conceives  that  the  rings  are  not 
owing,  as  Newion  supposed,  to  the  iilm  of  air  between  the  plates. 
He  conceives  them  to  be  derived  from  the  reflection  of  the  surface 
of  the  glass  next  the  film  of  air.  The  changes  induced  by  the 
passage  of  the  ray  from  one  medium  into  another  may  occasion 
such  refractions  as  to  collect  together  the  different  bundles  of 
coloured  rays  so  as  to  produce  the  coloured  rings. 

On  Thursday,  the  13th  of  April,  a  paper  by  Major  Rennell  was 
read,  stating  fuither  proofs  in  confirmation  of  the  eiustence  of  a 
current  setting  upon  the  Scilly  Islands,  in  the  chops  of  the  Channel. 
He  adduced  three  proofs  that  there  exists  a  current  running  east 
along  the  north  coast  of  Spain.  The  French  navigators  are  aware 
that  there  is  a  current  which  sets  north  along  the  west  coast  of 
France,  and  it  is  obviously  the  Spanish  current  which  has  received 
a  northerly  direction,  from  the  position  of  the  land.  All  the  sand 
and  alluvial  matter  which  is  brought  into  the  Bay  of  Biscay  by  the 
Garonne,  the  Loire,  and  the  other  rivers  which  empty  themselves 
into  the  sea  on  the  west  coast  of  France,  is  found  on  the  north  side 
of  the  mouths  of  the  respective  rivers,  and  not  on  the  south,  a 
circumstance  which  can  be  occasioned  only  by  a  northerly  current. 
He  brought  several  facts  showing  that  a  northerly  current  exists 
about  lat.  49^  at  the  mouth  of  the  Channel,  and  rendered  it  pro* 
bable  that  it  flows  also  westerly,  as  well  as  north.  This .  current 
flows  at  different  times  with  different  velocities,  and  this  he  assigned' 
as  the  probable  reason  why  it  was  not  discovered  sooner. 

I'here  is  a  current  likewise  which  flows  east  along  the  south  coast 
of  Ireland,  and  meeting  with  the  first  described  current,  flows 
northward  into  St.  George's  Channel,  and  moves  in  the  direction  to 
Cardigan  Bay.  This  current  is  the  cause  why  ships  are  so  frequently 
driven  into  thr :  >nxy.  There  is  a  current  which  runs  up  along  the 
west  coast  of  Ireland,  turns  east  along  the  north  coast,  and  then 
flows  south  certainly  as  far  as  Dublin,  and  probably  further.  There 
is  another  current  that  flows  north  along  the  west  coast  of  Scotland^ 
bends  round  the  northern  part  of  the  island,,  and  flows  south  along 
the  east  coast  of  Great  Britain  as  &r  as  Harwicli,  where  it  meets 
with  the  current  in  the  Englit^h  ChanneL  These  produce  a  current 
north-east  along  the  coast  of  Flanders  and  Holland  $  it  then  pro- 
ceeds north  along  Jutland,  receives  the  current  coming  out  from  the 
Baltic,  proceeds  to  the  Naze  of  Norway,  and  then  runs  north 
along  the  coast  of  that  country. 

On  Thursday,  the  20tb  of  April,  a  paper  by  Sir  Humphry  Davy 

on  a  combination  of  iodine  and  oxygen,  was  read.     Tlie  authot  in 

a  former  paper  had  given  an  account  of  several    unsuccessful 

attempt^  to  form  this  comuo\|ud.  U  occuri^  to  him. that  if  eujchll)* 

riaegas  (oxide  of  chlorine)  were  m^iie  lo  ijcx5\xt^>J  ^scL\s^uie^  the 
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result  might  be  more  fortunate.  Ac<^r^rngly  he  caused  a  current 
of  euchlorme  gas^  dried  by  passing  through'  muriate  oF  Mme,  to  act 
upon  iodloe.  A  combination  took  place.  When  the  solid  body 
formed  was  exposed  to  a  moderate  heat^  chlcnriode  was  driven  off  in 
the  state  of  vapour^  and  an  oxiode^  or  compounld  of  oxygen  atid 
iodine,  remained  behind.  This  substance  is  solid,  of  a  white 
colour^  and  considerable  specific  gravity,  as  it  sinks  rapidly  in  sul* 
ph^ric  acid.  Its  taste  is  astringent.  It  dissolves  rapidly  in  water^ 
and  forms  a  colourless  solution^  which  has  acid  properties, '  and 
which  the  author  calls  oxiodic  acid,  lliis  liquid  first  reddens 
vegetable  blues,  and  then  destroys  them.  Other  colours  it  converts 
into  yellow.  When  the  oxiode  is  exposed  to  a  heat  rather  below  the 
bailing  point  of  olive  oil,  it  is  decoihposed,  oxygen  gas  beitig 
driven  off,  and  iodine  left  behind.  Sir  H.  Davy,  from  various' 
experiments,  made  however  on  a  small  scale,  considers  this  com- 
pound as  composed  of  one  atom  of  iodine  and  five  atoms  of  oxygen. 
If  we  reckon  the  weight  of  an  atom  of  iodine  15*621,  and  that  of 
an  atom  of  oxygen  1,  this  will  give  us  the  oxiode  composed  of 
15*621  iodine  and  5  oxygen,  or  of 

Iodine    .  •  •  • ; .••.«••••• •  75*75 

Oxygen  ••.••••...«•••••...•••••••.  24*25 

100-00 

Oxiodine  has  the  property  of  combining  with  the  different  heaep 
and  forming  oxiodes,  which  the  author  describes.  The  oxiodio 
acid  likewise  combines  with  the  alkalies,  earths,  and  oxides,  and* 
forms  a  class  of  salts^  which  he  distinguished  by  the  name  of 
oxiodates. 

This  substance  has  the  remarkable  property  of  combining  like- 
wise with  the  different  acids,  and  of  forming  solid  compounds^ 
which  for  the  most  part  crystallize.  When  dropped  inio  sulphuric 
acid,  a  solid  substance  |alls,  which,  when  heated,  melts^  and 
assumes,  on  cooling,  the  form  of  yellow-coloured  rhombs.  Ac- 
cording to  Sir  H.  Davy*s  experiments^  this  compound  is  composed 
of  20  oxiode  and  8  siil^^huric  acid.  He  considers  it  as  a  hydrate. ' 
If  we  suppose  it  a  compound  of  one  integrant  particle  of  oxiode 
and  one  integrant  particle  of  sulphuric  acid,  it  appears  from  the 
above  analysis  that  there  may  be  present  in  it  two  integrant  particles 
of  water.  The  oxiode  comoines  algo  with  phosphoric  acid,  phos- 
phorous acid,  nitric  acid,  and  oxalic  acid.  These  combinations  are 
probably  all  hydrates. 

The  oxiodic  acid  dissolves  gold  and  platinum.  When  heated, 
the  water  is  driven  off,  and  the  acid  at  last  remains  in  the  state  of  a 
thick  paste.  This  paste  is  a  hydrate  of  oxiodic  acid.  Sir  H.  Davy 
tried  to  obtain  a  compound  of  oxygen  and  iodine  containing  a  less 
proportion  of  oxygen  than^  the  above-described  oxiode;  but  his 
attempts  were  unsuccessfuU    The  supposed  combinflitiw^  ^sv^^ge^ 


S90  Proceedings  of  Phitosophical  Societies,  [May, 

and  iodine  described  by  Gay-Lussac  was  a  compound  of  o&iode  and 
sulphuric  acid,  and  contained  likewise  some  barytes. 

LINN-EAN    SOCIBXy. 

On  Tuesday,  the  4th  of  April,  a  paper  by  Dr.  Leach  was  read 
on  the  classification  of  the  insects  called  notonectides. 

On  Tuesday,  the  18th  of  April,  a  paper  by  the  Rev,  P.  Keith 
was  read,  on  the  ascent  of  the  sap  in  trees.  Mr.  Keith  took  a  view 
of  the  diiferent  hypotheses  hitherto  proposed  to  account  for  the 
ascent  of  the  sap,  and  showed  that  they  were  all  inadequate  to 
explain  the  phenomena.  One  of  the  latest  of  these  hypotheses  is 
that  of  Mr.  Knight,  who  conceives  that  the  ascent  of  the  sap  may 
be  owing  to  what  is  called  the  silver  grain  of  the  wood.  To  refute 
this  hypothesis,  it  is  only  necessary  to  mention  that  some  of  the 
tallest  plants  known  have  no  silver  grain  whatever.  Yet  it  is  obvious 
that  the  sap  ascends  in  them  as  well  as  in  other  plants.  Mr.  Keith 
considers  the  hypothesis  of  Saussure,  that  the  sap  is  forced  up  by 
the  contraction  of  the  vessels,  as  with  certain  modifications^  most 
likely  to  be  true. 

GEOLOGICAL  SOCIETY. 

March  17,  1815. — A  communication  was  read  from  the  Wood« 
wardian  Professor ;  the  object  of  which  paper  is  to  describe  a  re- 
markable variety  of  geode,  sei'cral  individuals  of  which  were  lately 
met  in  digging  a  well  atOakhampton,  Devonshire,  Tliey  occurred 
in  a  bed  of  clay  about  ten  feet  deep.  Their  figure  is  nearly  that  of 
a  compressed  spheroid,  and  each  ball  consists  of  a  nucleus  of 
ochreous  oxide  of  iron  enclosed  within  a  shell  of  a  cavernous  struc- 
ture, t)ie  shells  of  which  are  externally  so  regular  that  the  mass 
might  easily  be  mistaken  for  a  fossil  madrepore. 

With  regard  to  the  mode  in  which  this  and  similar  bodies  have 
been  formed,  the  Professor  suggests  that  the  deposition  of  the  heis 
in  which  they  are  formed  might  have  been  attended  with  efler- 
vescence,  and  that  this  spheroidal  figure  and  cavernous  structure 
might  have  been  occasioned  by  gas  unifermly  distending,  and  at 
length  escaping  insensibly  through  the  cellulur  crust  by  which  it  had 
been  confined. 

The  reading  of  Mr.  Horner's  paper  on  the  south-western  part  of 
Somersetshire  was  continued. 

April  7. — A  short  notice  from  Mr.  Horner  on  the  locality  of  some 
specimens  from  the  island  of  Tino,  presented  by  him  to  the  Society, 
was  read;  also  a  communication  from  the  Woodwardian  Professor, 
supplementary  to  his  former,  on  the  Cambridgeshire  strata. 

U'his  paper  furnishes  a  new  locality  of  the  flattened  Headington 

oyster,  it  having  been  lately  found  forming  a  strong  bed  at  Willham, 

about  six  miles  north  of  Ely,  in  the  Fen  level,  a  position  which 

asreriains  its  geological  situation  to  be  below  the  chalks     Another 

remarkable  appeamncc  is  stated  10  oeevxt  .«t  Reche,  not  far  from 
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S  waif  ham,  on  tbe  edge  of  tlie  fen.  This  place  has  for  ages  sup- 
plied the  surrounding  country  with  the  chalky  Hme-stone  called 
clunch,  in  consequence  of  which  extensive  excavations  have  been 
formed,  which  have  laid  bare  a  large  mass  of  a  lenticular  shape 
imbedded  in  the  clunch.  The  greatest  thickness  of  this  mass  is 
about  eight  feet,  and  its  length  and  breadth  from  30  to  'JO  j-ards.  It 
is  comprised  of  kidney-shaped  masses,  about  the  size  oi  a  walnut, 
of  ochre-yellow  lime-stone,  covered  superficially  with  a  thin  coat  of 
green  oxide  of  \vo^^.  It  contains  a  few  sjmie^  of  an  echinus  com- 
pletely converted  into  spar,  and  also  vegetable  impressions  seemingly 
belonging  to  plants  of  the  tribe  of  gramina. 

At  this  meeting  the  reading  of  Air.  Horner's  paper  on  thesouth- 
luestern  part  of  Somersetshire  was  concluded. 

The  most  elevated  ground  in  the  district  here  described  is  Exmoor 
Forest  and  the  Quantock  Hills.  This  tract  is  composed  for  the 
most  part  of  a  grey-wacke  formation ;  the  strata  of  which  present 
more  or  less  coarsely-granular  mixtures  of  quartz  and  clay,  some- 
times considerably  calcareous,  alternating  with  slaty  beds,  which 
often  are  not  to  be  distinguished  by  external  characters  from  primary 
clay-slate.  Within  these  latter  beds  are  included  thick  short  beds 
ol"  lime-stone  full  of  madrepores,  and  containing  veins  and  nests  of 
grey  copper  malachite  and  heematite.  In  the  ground  of  Hester- 
combe  occurs  a  wall  (probably  a  vein)  of  fine  grained  grey  granite ; 
the  slate  rises  up  towards  it  at  a  very  high  angle,  is  consideiahly 
indurated,  and  at  the  plane  of  junction  appears  to  be  more  or  less 
penetrated  by  the  granite. 

Where  the  hills  of  grey-wacke  sink  down  into  the  lower  countr}' 
their  sides  are  covered  with  beds  of  congloine;*ate  {passing  iuto  red 
sand-stone,  which  extend  to  a  considerable  distance.  These  beds 
appear  to  consist  of  the  same  materials  as  the  grey-wacke  formation^ 
but  decomposed  to  a  considerable  degree.  They  are  traversed  by 
veins  of  calcareous  spar,  sometimes  of  so  great  a  thickness  as  to  be 
quarried  for  lime-stone. 

The  conglomerate,  with  its  accompanying  sand-stones,  is  covered 
in  many  places  by  a  red  argillaceous  sand-^tone,  containing  a 
variable  proportion  of  calcareous  matter,  but  being  principally 
characterized  by  spots  and  stripes  of  a  greenish-grey  colour.  It  is 
of  an  uniformly  fine  texture,  never  contains  any  fragments  either 
angular  or  rounded,  is  in  places  traversed  by  veins  of  gypsum,  and 
appears  to  be  the  same  rock  as  that  in  which  the  salt-W^  of 
Cheshire  and  Droitwich  are  situated. 

To  this  rock  succeeds  the.  strata  of  Lv6s  lime-stone,  which  with 
their  accompanying  beds  of  slate-clay  arc;  sometimes  seen  distinctly 
resting  on  the  red  gypseous  rock,  and  sometimes  in  very  broken  atid 
disturbed  stratification  appear  to  alternate  with  it. 

On  the  sea  coast jibout  three  miles  westward  of  the  river  Parrett, 
in  the  cavities  formed  by  the  curvature  of  the  Lyas  strata,  is  a  stiff 
l)Jue  clay,  qpvered  with  peat,  in  which  are  imbedded  lt>sx:&i&.  ^ 
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trees,  often  of  great  size^  and  with  their  lateral  branches  still 
attached  to  them.  These  remains  of  an  ancient  forest  mitead  to  an 
unknown  distance' into  the  sea. 
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CONNECTED  WITH  SCIENCE. 

I.  Lectures* 

The  Summer  Courses  of  Lectures  on  the  Theory  and  Practice  of 
Physic,  by  Dr.  Roget,  apd  of  Materia  Medica  and  Medical  Juris- 
prudence, by  Dr.  Harrison,  will  commence,  as  usaal^  in  Wind- 
mill-street, on  the  first  week  in  May.  The  Lectures  on  Chemistry 
will,  in  consequence  of  Dr.  Davy's  absence  from  town,  be  given 
during  the  summer  by  Dr.  Granville. 

Di.  Clutterbuck  will  begin  his  Summer  Course  of  Lectures  on  the 
Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry,  on 
Friday,  June  2,  at  ten  o'clock  in  the  morning,  at  his  house.  No.  1, 
in  the  Crescent,  New  Bridge-street,  Blackfriars,  where  further  par« 
ticulars  may  be  had, 

II.  Gas  Lights. 

In  answer  to  M.,  who  puts  some  queries  on  the  subject  of  gas 
lights  in  the  last  number  of  the  Annals  of  Philosophy,  p.  313,  I 
have  to  observe  that,  in  all  my  experiments  on  carbureted  nydrogen 
gas  I  never  was  able  to  produce  an  explosion  by  firing  any  mixture 
of  it  whatever  with  common  air.  It  merely  burnt  rapidly.  Such  a 
rapid  combustion  on  a  large  scale  I  am  sensible  would  prodace  an 
explosion.  When  mixed  with  oxygen  gas,  it  will  not  fire  unless  it 
bear  a  certain  proportion  to  the  oxygen  gas.  The  oxygen  gas  must 
amount  at  least  to  105  measures  (supposing  we  take  100  measures 
of  carbureted  hydrogen  gas),  and  no  explosion  takes  place  whenever 
the  oxygen  amounts  to  227  measures.  From  these  feicts,  I  iufier 
that  whenever  1 1  parts  of  common  air  and  one  part  of  cfu^ureted 
hydrogen  are  mixed  together,  the  mixture  will  explode  when 
kindled  ;  but  if  the  carbureted  hydrogen  exceed  -^th  of  die  common 
air,  it  will  no  longer  be  capable  of  exploding.  All  proportions 
between  -^xh  and  -J-th  will  explode. 

The  gas  produced  by  the  distillation  of  pit-coal  consists  almost 
entirely  of  carbureted  hydrogen.  Hence  1  conceive  that  the  pre- 
ceding observations  apply  to  it  correctly ;  of  course  coal  gas,  when 
collected  in  reservoirs,  never  can  explode  unless  it  be  mixed  with  at 
least  six  times  its  bulk  of  common  air.  This  I  think  never  can 
happen  except  from  an  unaccountable  and  culpable  negligence  of 
those  who  are  employed.    If  the  reservoir  is  not  air-Cigaty  if  it  be 
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filled  with  coal  gas,  and  the  pressure  by  which  it  is  madQ  to  sink  ia 
the  water  as  the  gas  is  expended  be  taken  off,  .1  can  easily  conceive 
that  after  an  interval  of  a  day  or  two  (according  to  the  size  of  the 
lack),  five-sixths  of  the  gas  may  raake  its  escape,  and  be  replaced 
by  as  much  common  air;  for  as  coal  gas  is  much  lighter  than 
common  air,  it  will  always  make  its  escape  when  it  can.  I  am 
persuaded  that  the  explosion  at  Birmingham,  and  some  others  which 
I  have  heard  of,  were  produced  in  this  manner.  But  as  nothing  is 
easier  than  to  ascertain  whether  the  reservoir  be  air-tight,  I  conceive, 
that  with  common  precaution  gas  lights  may  be  used  with  as  much, 
safety  as  any  other  light  whatever. 

As  to  the  coal  that  answers  best,  it  is  undoubtedly  that  variety  which 
contains  the  greatest  quantity  of  bitumen.  Newcastle  and  Wigan. 
coal  will  probably  answer  better  than  any  other  coal  in  the  island,  ex.- 
cept  some  of  the  Fife  coal,  which  is  absolutely  of  the  same  quality. 

With  respect  to  the  degree  of  pressure  requisite  to  make  It  issue, 
with  sufficient  velocity  from  the  mouth  of  the  pipes,  I  do  not  know 
that  any  accurate  experiments  have  been  made  to  determine  it,  nor 
do  I  believe  that  much  nicety  is  necessary.  Some  Gentlemen  hav6 
expressed  doubts  on  the  subject,  because  Mr.  Wilkinson  was  not 
able  to  force  an  efficacious  draught  of  air  through  a  pipe,  ^  few 
hundred  feet  in  length ;  hut  the  cases  are  by  no.  means  parallel. 
Mr.  Wilkinson  required  a  current  of  considerable  velocity^  but  npt, 
such  velocity  is  requisite  for -the  coal  gas.  Besides,  the  water 
generated  by  the  combustion  of  the  coal  gas  at  the  extremity  of  the 
tube  must  occasion  a  diminution  of  pressure,  which  will  serve  to 
regulate  the  issue  of  the  coal  gas  froin  the  reservoir. 

IIL  Toads  found  in  Rocks  and  Trees. 

A  correspondent  at  Bristol,  I.  B.  I.,  has  proposed  sorte '  queries- 
relative  to  the  many  stories  in  circulation  respecting  toads  found  in 
the  middle  of  solid  rocks.     There  can  be  no  doubt  that  toads  have  ^ 
beeo  frequently  foupd  in  such  positions,  though  in  po  one  case  that 
I  have  seen  has  it  been  ascertained  that  the  animal  was  completely 
excluded  from  the  external  air.    I   have  myself  conversed  with 
workmen  who  bad  found  toads  both  in  coal-pits  and  in  quarries ; 
but  they  were  never  able  to  bring  decisive  proof  that  the  animal  was: 
completely  surrounded  by  the  coal  or  the  stone.    It  is  generally, 
observed  that  when  a  toad  is  found  in  this  position  the  creature  dies 
very  soon  after  being  brought  out  of  its  lurking  hole.     This  seems 
to  me  a  proof  that  the  animal,  if  not  entirely  excluded  from  the 
air,  must  have  been  at  least  nearly  so ;  for  the  sudden  death  can 
scarcely  be  ascribed  to  any  thing  else  than  the  change  of  situation. 

IN.'  On  the  Focal  Powers  of  the  Eye.     By  Dan.  Pring,  Surgeon. 

It  ha«  been  presumed  from  the  supposed  resemblance  of  the  eyd 
to  some  optical  contrivances,  that  it  is  necessary  the  former  should 
possess  a  variable  focal  power,  in  Order  to  account  for  the  ca^Ah\V>5:*^ 
of  viewing  objects  at  various  distances.  BuX  \K\^  ^x^^^^vCvycv  ^^^-m^ 
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to  be  founded  upon  a  falst:  analogy  The  eye  sees  with  a  dibtinct- 
ness  which  agrees  with  the  distance  of  the  object :'  a  result  which 
can  be  determined  only  by  ihe  faculty  of  vision  itself,  without  any 
correspondent  variety  of  the  focal  power.  -  That  the  focal  powers  of 
the  eye  undergo  no  change  in  order  to  produce  vision  ai  ditferent 
distances,  appears  from  this  fact,  namely^  that  we  are  enabled  to 
see  a  great  variety  of  objects  at  all  distances^  within  a  range  of 
perhaps  from  three  yards  to  three  miles  at  the  same  time,  A 
thousand  objects  may  be  interspersed  in  this  range.  Can  there, 
then,  exist  a  correspondent  number  of  distinct  focal  powers  in  the 
eye  at  the  same  time  P 

Tlie  eye  requires  a  determinate  focal  power :  its  only  movementf 
arc  for  the  purpose  of  regulating  the  axis  of  vision  :  and  perceptions 
are  formed  according  to  the  relation  which  subsists  between  light  at 
various  approximations  to  a  focus,  and  the  faculty  of  vision  allied 
with  the  retina. 

Bat/ty  Jpril  4,  1815. 

V.  Proposed  Road  over  Howislmu  Heath. 

(To  Dr.  Thomson.) 
SIR, 

An  Act  of  Parliament  has  passed  for  the  inclosure  of  Hounslow 
'Heath,  and  the  conmiissioners  have  already  begun  to  ac!t  upon  it. 
It  may  not,  however,  be  too  late  to  induce  them  to  lay  down  one  of 
their  roads  in  the  line  on  which  Gen.  Roy  measured  his  base"^  The  - 
plan  seems  unobjectionable;  and  it  certaiiily  wbuld  be  attended  by 
circumstances  which  make  the  execution  of  it  highly  desirable.  The 
suggestion  of  it  in  the  Annals  can  at  least  do  no  harm,  and  will 
oblige 

A  Constant  Readjbr. 

VI.  On  Mu  Lockkan'Cs  Imaginary  Cube  Roots.    By  Dr.  Tiarks. 

(To  Dr.  Thomson.) 
SIR, 

Having  seen  in  the  last  number  of  your  Annals  a  paper  by  Mr. 
Lockhart,  which  contains  this  most  extraordinary  assertion,  that 
every  cubic  equation  has  more  than  two  imaginary  roots,  I  beg  leave 
to  state  to  you  that  the  imaginary  expression  which  Mr.  L.  supposes 
to  be  a  root  of  4,  different  from  the  two  well-knowQ  roots,  is 
nothing  but  a  different  forjn  of  one  of  them. 

^    J.        X  o 

Mr.  L.'s  expression  is, ^ +  a/  —  ( '-^  —  ^  \^  —  3). 

Now  it  will  be  easily  seen  that  —  ( V  —  -J  \/  —  3)  is  the  square 
—    f^ — ^  r7.-j.      The  above  expression,   therefore,   is,    — 

^iW^,  +  ^^^^)  =  -  (2  +  2  -•  -  3),  which  is 
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really  one  of  t]>e  two  imaginary  roots  of  4,  —  (2  ±  ^  \/  •—  S) 
resulting  from  the  equation  x*4"'ii?+16  =  0. 

I  anr),  Sir,  your  obedient  servant, 

^'  ""^r/^rf '^'"^'^  J-  L.  TiARKS. 

VII.  Another  Communication  on  tlie  same  suhjecL 

(To  Dr   Thomson.) 
SIR, 

My  attention  was  arrested, by  the  seventh  articte  of  scientific 
intelligence  in  your  last  number  (p.  315).  Some  mathematicians 
have  denied  the  universality  of  the  doctrine  of  there  being  as  many 
roots  to  an  equation  as  it  has  dimensions,  but  none  have  been  able  to 
maintain  that  there  are  more.  1  therefore xcxamined  Mr.  Lockhart's 
proof  with  some  attention  ;  and  1  conceive  that  he  cannot  take  it 
ill  if  I  endeavour  to  point  out  the  source  of  his  mistake.  I  think, 
likewise,  that  you  will  be  indebted  to  me  for  doing  so;  since  the 
**  method  for  approximating  towards  the  roots  of  cubic  equations 
belonging  to  the  irreducible  case/'  has  justly  given  some  weight  to 
the  author's  opinions ;  and  you  must  hie  desirous  of  not  being  the 
means  of  propagating  an  error  which  can  only  be  supported  by  the 
authority  of  his  name, 

I    must     begin    by     laying    down     that    —     ?  "**  ^""■?  + 


|/  —  ( i_3  —  ^3.  ^/  —  3  is  not  2i  cube  root  of  64,  but  of  8.     To 

show  this  in  the  simplest  manner,  we  will  substitute  -J-  +  ^  a/  —  3 

in  the  place  of  V^    —  ( u  —  3.  \/  —  S,  for  these  two  quantities 
may  easily  be  shown  to  be  equal  by  the  rule  for  extracting  the  roots 

of  binomial  surds ;  and  then 5 -f-.j.+  3.^  —  3  k: 


,  2  H.  2  V  -  3  --  _  1  +    V  -  3,  which,  when  cubed,  will   be 

found  to  make  up  8.     But  it  may  be  asked  how  a  mathematician  so 
well  acquainted  with  algebraical  processes,  and  especially  with  cfubic 
equations,  can  have  made  such  a  mistake,  and  jn  what  part  of  Krs 
reasoning  the  fallacy  lies?     This  question  I  think  admits  of  a  com-' 
plete  answer ;  for  tlie  error  will  be  found  in  his  manner  of  bringing 

out  the  value  of  (—  2  +  G^v'  —  3)  V^  —  ( y  —  ^  \/  —  3? 
It  is  j>erfect1y  clear  that  a  a/  0  is  equal  to  the  square  root  of  a*  I ; 
but  it  escaped  Mr.  L.  that  by  squaring  his  quantity  he  introduced  an 

ambiguity,  since  the  square  root  of  a*  i  is  ±  ^  \/~T;  and  in  this 
instance  he  ought  to  have  taken  the  negative  instead  of  the  positive 
root ;  the  valu^  then  would  have  been  S6  —  28  =s  8,  instead  of 
36  -f  28  =  64.    To  show  that  this  is  so,  we  have  only  to  take  the 

value  above  assigned  to  V^  —  ( V  "~  f  V"  -'  8  ;  and  then  we  shall 
fipd  that(-2  +  6>/-3)-(i  +  4.  >/  -  3)  =  -  2ft. 
"JThere  are  some  particulars  in  your  Vast  tkutoXiw  viVci^  -^wW^^v- 
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deserpe  a  separate  coinmuoication^  and  on  which  I  may  yet  take  this 
opportunity  of  ofiering  some  short  remarks.  In  your  account  of 
Count  Rumford  you  have  omitted  to  mention  the  memoirs  which  he 
published  abroad,  and  tlie  medal  which  he  entrusted  for  distribution 
to  the  Royal  Society,  To  the  last  query  of  M.  (p.  314),  it  may  be 
answered  that  he  will  find  the  subject  mentioned  at  p.  31  of  Smith's 
Optics,  and  at  p.  H8  of  Dr.  Junn's  Essay  oii  Distinct  Vision  (an- 
nexed to  that  work) ;  and  that  a  number  of  curious  experiments^ 
which  give  greater  precision  to  the  inquiry,  will  be  found  in 
Harris's  Optioi,  and  in  a  paper  of  Dr.  Her^hell^  in  the  Phil. 
Trans,  for  17^6  (vol.  Ixxvi.). 

N.  R.  D. 

VIII.   Effect  of  Sulphuric  Acid  on  Agates^ 

W^hat  can  be  the  reason  that  agate  heated^  or  rather  boiled,  in 
concentrated  sulphuric  acid,  becomes  in  its  different  layers  diffe- 
rently coloured ;  the  white  strata  becoming  milk-white,  and  the 
greyish  ones  as  black  as  pitch  ?  t  heard  this  from  Mr.  Banks,  in 
Bath,  and  would  not  believe  it ;  but  Mr.  Banks  was  so  good  as  to 
make  the  experiment  in  my  presence,  and  I  was  convinced  of  the 
fact.  Saxon  agate  is  more  affected  than  the  Scotch  is  :  half  an 
hour  or  one  hour  is  generally  suflBcienc  for  producing  the  effect. 
The  colours  penetrate  to  a  considerable  depth.  I  think  this  fact 
fully  merits  the  attention  and  investigation  of  chemists  and  mine- 
ralogists. 

Glasgow,  March  15,  1815.  J.   HaMEL,  M.  D. 

IX.  Constituents  of  the  Ribes  GrTossularia,  [Green 'Goosberry.) 

We  know  from  Schecle  that  the  juice  of  this  fruit  contsuns  citric 
and  malic  acids.  Dr.  John  has  lately  subjected  it  to  a  more  detailed 
analysis.  This  juice  has  a  greenish,  and  somewhat  thick  consht- 
ence ;  but  it  does  not  gelatinize  when  exposed  to  the  air*  John 
could  find  in  it  hardly  any  traces  of  sugar,  and  therefore  is  dis- 
posed to  doubt  the  possibility  of  converting  it  into  wine ;  but  tfait 
is  often  and  successfully  put  In  practice  in  this  country.  Indeed 
the  taste  of  this  gooseberry  is  very  distinctly  sweet.  The  following, 
are  the  constituents  found  in  this  juice  by  John. 

Much  water.  A  salt  with  base  of  magnesia. 

Uncrystallizable  sugar.  Traces  of  phosphates  of  lime 
Supercitrate  of  potash.  and  magnesia. 

Snpermalate  of  potash.  Trace  of  muriate  of  lime  ? 

Supercitrate  of  lime.  A  little  phosphate  ?  of  iron, 

Supermalate  of  lime.  Ammonia,   probably    combined 
A  little  resin.  with  citric  and  malic  acids. 

Prunin  or  cerasin.*  Fibrin. 
Insoluble  modified  gum. 

*  TbiB  Ira  substance  simWar  to  ^m\tv^^^taxtca^c\  tmt  It  does  not  dlnolTC  ia 
water,  only  sweUiDg  up  and  bec«\a\i\|^^\aV\i\ou%Vik\3BAX\^(k\&« 
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X*  Comtitnents  qf  Angelica  or  Changelioa. 

This  plant,  one  of  the  greatest  oiii^isients  of  cold  countries,  has 
been  analyzed  by  John.  The  following  are  the  constituents  which 
he  obtained  from  300  parts  of  the  dried  plant.^ 

Colourless  and  very  volatile  oil ,* 

Gum 100-5 

Inulin  • i.. 12 

Bitter  extractive ^,  37*5 

Sharp  tasted  resin i. ,  20 

A  peculiar  substance,  soluble  only  in  potash . . .  •  22 

Woody  fibres , 90 

Water  and  loss « ,...,t.  18 


300 
The  earthy  constituents  were 

Phosphate  of  lime.  Bhosphate  of  magnesia. 

Phosphate  of  iron.  Silica  ? 


Article  XIV. 

New  Patents. 


UoBBRT  Dickinson,  Great  Queen-street,  l*ondon ;  for  certain 
improvements  in  the  art  of  sadlery.     Nov.  28,  1814. 

Robert  Dickinson,  Great  Queen-street,  London ;  for  certaia 
improvements  in  the  manufecture  of  barrels  and  other  packages 
made  of  iron  or  other  metals.    Dec.  10,  1814. 

Robert  Salmon,  Woburn,  Bedfokl ;  for  improved  movements 
and  combinations  of  wheels  for  working  of  cranes,  mills,  and  all 
sorts  of  machinery,  either  portable  orfixed.     Dec.  10,  1814.' 

Edward  Glover,  Pen  ton-place,  Walworth,  Surrey }  for'^n 
apparatus  for  drawing  or  extracting  bolts,  nails,  &c.  and  for  various 
other  useful  purposes.     Dec.  10,  1814,' 

Henry  Julius  Winter,  Dover ;  for  a  method  of  giving  effect 
to  various  operating  processes.     Dec.  12,  1814. 

John  Francis  Wyatt,  Furnival's  Inn,  engineer;  for  a  new 
kind  of  bricks  or  blocks,  one  of  which  is  particularly  adapted  for 
the  fronts  of  houses  and  other  buildings,  giving  to  them  the  appear- 
ance of  stone;  another  is  applicable  to  a  new  method  of  bonding 
brick- work;  also  a  new  kind  of  blocks  or  slabs  for  paving  floors^ 
and  facing  or  lining  walls,  instead  of  ashler,  which  will  resemble 
marble  or  stone,  and  which  may  also  be  applied  to  steps  dr  stairs^' 
and  other  parts  of  buildings.     Dec.  15,  1814. 

Josspa  C«  Dy£R>  of  Boston  State^  America,  now  t^\4\\\^\^ 
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Camden  Town,  Middlesex ;  for  certain  additions  tOf  and  improve- 
ments on,  machinery  to  be  made  and  applied  in  manufacturing  cards 
for  carding  wool,  cotton,  silk,  and  tow,  and  other  fibrous  materials 
of  ihe  like  description.  Communicated  to  him  partly  by  a  foreigner 
residing  abroad.     Dec.  15,  1814. 

James  Smith,  Newark-upon-Trent ;  for  a  self-acting  sash 
fastening.     Dec.  20,  1814.  t 

William  Evebhard,  Baron  von  Doornich,  Sun-street, 
Bishopgate-street,  London;  for  improvements  in  the  manufacture 
of  soap.     Dec.  20,   1814. 

JoHx  Vallance,  juo.  Brighthelmstone ;  for  an  apparatus  and 
method  of  so  constructing  and  securing  brewers*  vats  or  store-casks 
as  to  prevent  the  vat  falling  to  pieces,  or  jcven  breaking,  though 
every  one  of  the  hoops  on  it  should  be  broken  asunder,  and  conse- 
quently preventing  the  liquor  from  being  lost;  and  also  for  prevent- 
ing the  loss  of  liquor,  even  if  a  cock  or  all  the  cocks  of  the  vat 
sho(^ld  be  broken  otf.     Dec  20,   1814. 

Robert  Dickinson,  Great  Queen-street,  London  ;  for  certain 
improvements  in  implements  applicable  to  the  purposes  of  navi^^a- 
tion,  namely,  an  improvement  or  improvements  in  the  ship's  nun- 
buoy  and  beacon-buoy.     Dec.  20,  1814. 

Edward  Jordkn,  Norwich,  and  William  Cooks;  for  ^ 
apparatus  for  the  detection  of  depredators,  which  they  denominate 
The  Thieves' Alarum.     Dec.  24,  ISU.     . 

Frederick  Koenig,  Castle-street,  Finsbury-square ;  for  certain 
further  improvements  in  his  method  of  printing  by  means  of  nia- 
chinery.     Dec.  24,   1814. 

John  WiiiTe,  New  Compton-street,  Soho;  for  a  method  .of 
making  candles.     Dec.  27,  1814. 

Joseph  Harris,  Shire-lane,  Middlesex ;  for  an  improvement  or 
improvements  in  the  necessaries  of  clothing  used  for  the  military  in 
general.     Jan.  4,  1815. 

John  Caitlkr,  Great  Queen-street,  Lincoln's  Inn-fields ;  for 
certain  improvements  applicable  to  fire-places,  stoves,  &c.  Jan.  6, 
1815. 

Christopher  Dihl,  Brewers-street,  Golden-square;  for  a 
method  or  means  of  making  a  mastic  cement  or  composition^  which 
he  denominates  DihVs  Mastic.    Jan,  6,  1815. 

James  Collier,  Grosvenor-street  West,  Pimlico  ;  for  an  appa- 
ratus, machine,  or  inbtrument,  intended  to  be  called  a  Creopyrit€y 
by  means  of  which  power  will  be  very  economically  obtained^  and 
advantageously  applied  to  the  raising  of  water,  and  other  useful 
purposes.     Jan.  1G,  1815. 

Frederick  Marquis  de  Chabanns,  Tliayer-street,  Manchester- 

•quare  ;  for  a  method  of  extracting  from  fuel  a  greater  quantity  of 

caloric  than  hath  hitherto  been  acquired,  and  applying  it  to  the 

purpose  of  warming  the  room  in  which  the  operation  is  conducted^ 

and  9lso  other  rooms  by  one  single  fire,    Jaa.  16»  1815i« 
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REMARKS. 
Third  JVoniA.  —  S.  Small  rain  at  intervals.  3.  Iflsty  morning:  line  day. 
4,  5.  Cumulottraltu.  6.  Fine  day :  Cirri  appeared,  moch  elevated,  and  coloared 
at  sun-set.  7.  1*106  morniDg:  p.m.  dondy  aild  wipdyj  with  some  nun:  night 
very  stormy.  8.  Windy,  wet,  a.m.:  showers  by  inoscnlation  in  the  evening. 
9.  a.  m.  Hoar  frost :  turbid  sky  :  raio :  p.  m.  fair.  10.  Boow  early,  afker  which 
various  modifications   of  cloud,   ending    in  showers  of  rain  and   snow,  p.  m. 

11.  Hoar  frost}  CirrostraJtw  and   Cumuhstraius:   p.m.  Nimbi^   with  lai^e  hail. 

12.  Doll  misty  day  :  at  night  very  stormy^  trith  rain,  IS.  a.  m.  Cioody,  with  a 
gale  at  S.  W.,  andlrain  at  intervals :  p.m.  several  dense  i^^iN,  thmder,  hail,  and 
hard  rain :  much  wind,  with  distant  lightning,  at  night.  14.  GtTMtratMM  and 
haze:  then  Cirrif  passing  to  dense  Nimbi:  gosti  of  wind,  hall^  and  rain*  15.  The 
barometer  has  risen,  with  an  almost  nsiform  motion,  about  an  inchaad  a  quarter  in 
86  hours;  yet  tlie  air  has  not  become  clear  i  it  should  be  observed,  that  there  had 
been  much  previous  depression :  a  wet  forenoon,  with  a  breeze  at  E. :  p.ai.  Gr- 
rostratus :  at  night  much  wind.  16.  a.  m.  High  wind  at  S.  W.,  with  CbsMfiM<re(nr; 
fair  and  pleasant.  17.  a.  m.  Much  dew:  Cirrosirattu^  with  Onvetarnvbu:  the 
light  clouds  after  son-set  beautifully  tinted  with  lake  and  pnrple.  18.  After  a 
few  drops,  the  Cumulostratus  prevailed,  followed  by  rain  in  the  night.  IQ.  I^Mse 
rain,  a.m.:  then  Cumulostratus:  and  at  evening  Cirrostrahu^  with  a  lunar  corvna. 
fiO.  a.  m.  Dew  :  a  light  veil  of  Cirrostratus :  at  evening,  the  clonds  paiMd  to  tha 
N.  81.  Cumulusy  beneath  Nimbiform  CirruSy  both  elevated  »  about  five,  p.  m^ 
during  the  approach  of  a  squajl,  the  wind  was  very  noisy  amoujg  the  brancha 
(now  covered  with  opening  buds),  producing  an  almost  vocal  modulation  of  soand: 
as  soon  as  the  trees  became  wet,  this  was  exchanged  for  the  usual  hoarse  noite^ 
resembling  that  of  the  sea-shore.  It  is  probable  that  the  former  effect  reqnirei  a 
peculiar  sonorous  vibration  in  the  branches,  the  effect  of  cftfcs/Hbttm  by  the  air, 
which  the  interposition  of  water  does  not  permit  to  take  place.  The  night  irm 
boisterous.  S9.  Much  wind  i  showers :  two  strata  of  dond :  borne  ftfry  Ugh,  m 
for  some  days  past.  9S.  Heavy  squalls,  with  some  hail  In  the  sh^w^lv  r  p.a.  ■ 
singular  combination  of  clouds  in  the  £. :  it  was  a  Nimkut^  with  ChMtttfadheritf 
and  entering  at  the  flanks,  while  a  very  lofty  columnar  d^MSttflwihot  up  thr«^ 
the  midst  of  the  crown,  and  this  again  was  capped  with  a  unall  QrieiCfafn^ 
t4.  Various  clouds :  squallyt  p.  m.  d5.  The  same  t  a  brisk  efaporadoai  at  •■■- 
set,  Cmmulua  at  a  considerable  height,  inosculated  ivith  43errM  above,  After  wUch 
two  distinct  Nimbi  in  the  S.,  which  went  away  eastward.  96^  Driviogfhowciis 
at  evening  a  luuar  corona,  followed  by  much  vriud  and  imiB  at  intcrvah. 
ST.  Stormy:  showers.  S8.  Fair.  80.  Liurge  Cirri^  which  pasnd  chiefly  !»  thi 
Cirracumulusj  p.m.  30.  Misty,  a.m.:  overcast,  p.m.:  little wM.  ^I.  Aitrf 
fine  day :  large  Cirri  formed  alone  at  a  considerable  elevatioa^  m4  paisful  la  chfe 
evening  to  the  K.  W. :  much  dew  followed. 

RESULTS. 
Winds   Westerly. 

Barometer :  Greatest  height JMUt  kfdbci  | 

Least ....i.«8-86iticheB| 

Mean  of  the  period  ,... » ^'078  inchcSa 

Thermometer:  Greatest  height .,...' ........,.7a» 

Least.. ...............Jli* 

Mean  of  the  period 4M^ 

£t«poration,  \*4SVaOi.    ^ftato^^^VMdheu 
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A  Memoir  on  Iodine.    By  M.  Gay-Lussac. 

(Cimimutd  jfirom  p.  308.)  .-y 

Hydriodate  of  Zinc,  ''--  -^'  -• 

X  HIS  sah  is  easily  obtained  by  putting  iode  into  water  witK  l&i 
-exqess^of  zinc,  and  fanrouring  their  action  by  lieat,  as  I  have  already 
explained^  I  have  frequently  attempted,  but  always  without  success 
tctmake  this  sate  crystallize,  because  4t  is  extremely  deliquescent. 
Heat  first  dcnprivesit  of  its  water,  ^theil  melts  it,  ig^d  sublimeskit  ja 
fine  prismatic  crystals,  similar  to  those  obtained,  when  antimonvin 
oximzed.  It  is -not  decomposed  by  this  operation^  if  perfontied  in 
close  vessels ;  but  if  air  be  admitted,  iodine  is  disengaged^  -ionI 
oside  of  zinc  remains^  Whed  this  hydriodate  is  dried,  it  doeii  not 
differ  from  ipduret  of  zinc. 

By  taking  tber-mean  of  three  experiments,  difiering.  very,  little 
from  eadi  pther,  I  fiiid  thatioduret  of  zinc  is  composed  of 

Iodine ...'. 100 

Zinc 26-226 

Consequently  the  hydriodate  is  composed  of 

.  ■■  ■  •  •  .    ' 

Add.. ..■ 100      - 

Oxi^e  pf  zioc ......,..,.,.    .32>?53 

*  When  a  sdlutibn  of  hydriodate  of  potash  or' soda  is  mixed -with  a. 
solution  of  metallic  oxides,  np 'precipitate  is  chained  with  those  of 
nianganeae,  nidiel,«abd  ^obait^  {wfaicl^  proves  that  the  hydric^es 
of  these  metals  are  soluble*    Perhapa  we  maj  sacj  t!cAX^^^^<<^ 

Vol.  V.  N^  VI.  2  C 
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binations  of  iodine  with  the  metals  that  deeompote  water  ppsseaa 
the  same  property. 

On  the  contrary,  the  metab  that.do  not  decompose  water  have 
given  me  precipitates  with  the  hydriodate  qi  soda«  The  precipitate 
of  copper  is  whittsli-grey ;  that  of  leadj  a-fine  orange*yeUow ;  that 
of  protoxide  of  mercury,  greenish-yellow;  that  of  peroxide  of 
mercury,  orange-red ;  that  of  sih^er,  white ;  that  of  bismuth, 
chesnut-brown. 

I  consider  all  these  precipitates  as  metallic  iodurets,  and  with  so 
much  the  greater  reason,  that  the  hydriodates  of  the  very  oxidable 
metals  are  ohanged  into  iodurets  merely  by  drying  them  by  a  gentle 
heat.  Now  the  force  which  has  determmed  the  inaolubility  of  all 
these  precipitates  ought  to  be  considered  ^s  much  more  energetic 
than  a  small  change  of  temperature  which  is  sufficient  to  convert  a 
hydriodate  into  an  ioduret. 

It  will  not  be  useless,  in  order  to  settle  our  ot)inion8  respecting 
the  nature  of  the  combinations  of  the  metals  with  sulphur,  iodine, 
and  chlorine,  when  in  contact  with  water,  to  show  the  analogy 
which  they  have  to  one  another. 

Among  the  sulphurets,  those  only  of  the  metals,  whidi  have  a 
much  greater  affinity  for  oxygen  than  hydrogen  has,  are  soluble  m 
water,  and  may  be  considered,  with,  some  probability,  as  hydro- 
sulphates.     Such  are  those  of  potassium,  sodium,  barium,  &c. 

Though  iron  and  zinc  decompose  water,  they  have  not  &o  superior 
an  affinity  for  oxygen  above  hydrogen,  tliat  the  ynited  affinities  of 
the  metal  for  oxygen,  and  the  sulphur  for  hydrogen,  are  stronger 
than  that  of  the  oxygen  for  hydrogen,  and  the  metal  for  sulphur.  I 
neglect  hei^  the  affinity  of  the  oxide  for  hydro-suiphuric  acid,  be- 
cause it  must  be  very  weak  relatively  to  the  others.  The  metals 
which  readily  yield  their  oxygen  to  hydrogen  will  form  ^fortiori 
.  snlphurets,  which  will  not  decompose  water,  and  which  will  be 
iosoldbre  irt  that  liquid. 

'•r^'  When  we  compare  the  iodurets  with  the  sulplnirets,  we  most 

attend  tQ  this  circumstance,  that  iodine  has  a  stronger  affinity  thun 

'Hiulphni*  for  hydrogen,  and' that  from  this  there  ought  to  result  an 

'  augmentation  of  intensity  in  the  forces  which  tend  to  decompose 

water.^     We  ^ee,  in  iiact,  that  all  the' metals  which  give  soluble 

compounds  with  sulphur  form  equally  solabteones  with  iodine;  and 

further,  that  ttilp  iodurets  of  the  metals  which  decompose  water 

*  possess  the  same  property.    As  to  the  iodufetsof  the  irietab,  which 

^haveiess  affinity  for  oxygen  than  hydrogen,  therjr  ire  insoluble,  as 

well  as  their  sulphurets. 

Pursuing  the  same  comparison  with  the  cbloraxcts,  w4^  ought, 

■    ■   •    "  .-.:■... 

•  If  ma-  be  abjected,  that  If  the  forc-i  which  tfs^  fo  flficoBpcitf  #AMr  lnTfe 
lucttTUr  became  iodiim  baa  more  afiaity  itea  solplmf  for  hydnyea^tfaoge  wblch 
'tVad  to  pteMTRtitft  aeioaiyoritfoD  biivt  alto  ioeceaitd,  liecil^R  liadioa  MM  Boft 
■nftifftyibMistnplHir  for  potat^lim  bndthe  ^tbwifafCiaUte  bodies  Bot%e4Miy 
mippnge,  with  sufAcitnt probablKty,  that.tlk^  fine  havf  iaarfa^ad  ia  t^gtmirit aflOa 
S^ia  the  jesc^/idr  ^    .. 


^iidc^ditig  tcrthji  mA^  ]^ineipk^;  td  ilnd-fl'gf^fiM'^  huiAber  which 
are  soluble  than  of  the  sulphurets  and  ioduret^,  b^t^ftusie  ehtorlbe 

-  has  jEi  hnich- strobgier  affinity*  f6r  hydrogeft' than  sulphur  or  iodine. 

'  This  accordingly  is  the  case.  All  the  chbruretsof  the  fb^als  which 
form  soluble  todurets  are  likewise  solu'blek- And  besides  thetn  those 
of  lead;  bismuth,  gold>  pfatinum,  the  deuroi^hlot'uretS'  of  copper 
and  mercury  possess  the  same  pri^erty.*  .  Wfe  5€fe^  then,  by  the 
comparison  which  we  have  just  ma^e,  that  it  is  the  most  oxidable 

^  metals,  and  tlie  radicles  that  have  the  grehtest  alSnity  for  hydrogen, 

■  which  have  the  greatest  tendency  to  fo/m  combinatk)Qs  soluble''  in 

-water;  and  which  probably  decompose  it^    '  ' 

I  have  attempted  to  decompose  several  hydriodates  by  acids  in 
which  the  oxygen  is  very  much  condensed  |  but  I  have  ttotiobt*iiiicd 
any  satisfactory  result.  The  hydfiodate  of  strontJan,  add  that  of 
potash,  treated  by  concentrated  phosphoric  acid,  gave  me  very  de^p 

.  cdkytirrf  hydriodic  acid.  Boracic  acid  produces  tid^  sensible  decom- 
position, because  it  is  too  weak  as  long  as  there  is  any  ^Ater'niited 
With  it,-  and  when  there  is  none  tlic  hydriodate  is 'changied  itito 
ioduret.  Liquid  hydro-chloric  acid  does  not  deconipGs^'thte'hydrio- 
dertes,  because  it  is  more  volatile  than  hydriodic  clcid^  iMitiii  the 
gaseous^ state  it  decomposes  the  iodurets  in  an  el^ffted  TCmperatCffe. 
I  passed  slowly  through  a  glass  tube  containing  iodfiret  of  potash 
that  had  been  melted,  a  current  of  hydro-cliforid  gfeis.     Th«f^  was 

'  no  decomposition  while  cold.  When  the  temperature-  was  raised 
nearly  to  a  red  heat,  I  obtained  hydriodfo 'gas  containing  but 
very  IhtlehydHorchlofic  gas.  With  the  iodurets  of  stronttatoJiAd 
calcium,  the  decomposition  takes  place  muCh  better.'  This  methM 
may  be' employed  with  advantage  ih  order  tb-proctflre  hydtbdic 

■•g^---'    '  ■  -  - ■•-'.■  ■■  ■  ■■ 

,    .  ■  •        .  ■  -         . .    .  .^  -    ...       t  ,.  .  ,      ....         .  . ' 

'ioiureltd  Hvdriodates.  *  ; 


■i»' 


All  the  hydriodntes  have  the  property  of  dissolving  abundaiu^^of 
iodine,.  andJiy  this  they  acquins  a  peep  reddish-brown  colpur«'  They 
keep  it  an  .sol^utiop  by  a.  very  weak  force:  for  they  let  it, go.  wh^ 
boiled,-  or  when  exposed  to  th^  air  after  being  driec).  .Th§, iodine 
does  npt  change  the  oe^tral  sUte  of  the  l^iffdriodatejje/.^n^  ,t^^ 
■  reddislv-browa^MJqurof  the  soluiieus^  si^iiar.  to  .th£  pt^'  soluhcgpa. 
df  iodine/i&%;new  proof  of vti^ewea^nessof  the 

.  cannot  compare  tJieseco^npocKids  to.  th^  sulphureted  sql^Ttes,.  lit 
^hi.ch  the  sulpbuF  apps^  to^t^ti^.  part  of  ^  1^14^  *^M^^^ 
rather  thfi-ciia£a<iters  of j^;simpie  solution*    Xtim  a^are  that^CQ^^ 

:  ■-♦  The  pr<i?h}«Encr<s  pf  ^ppprR  lUBd  jn^fcnr^ftilf jns^fl^^,  ^b^le  th& d«iL|^h]o- 
rurefs  are  very  soluble.  Though  we  may  expikin  this  dUTerence  oilFthe  nypotbesTs 
that  chlorurets  do  not  dissolve  in  water  but  in  as  much  as  they  decompose  it,  tbcso 
'  .factf  seenrto  jnemart  faTottraBleta  tbe'Otli«r|i^pM|ifsi4,^fh#t(iUi4<ehle|Bur$t»^may 
.  jdistoUe  in. waiter  withmit-dec^mpttfiu^  it.  '.I.ba«e>cBl^4-:tbejfifiije<imbii|fi^^  •f 
:  -copper  and.  laerctBry-.-vt ith  chloeeoe  .prffiAI»r«rr/»  i>ficai|se'  i^  coiresp^iud^  fi  i^\  t^ir 
-  piotaxidtii  $  aBdtha  »riMBriHI«sf»iiA/«ifrcf^rb«i4oa»ii.f urcft^B4l-)»i(^  th«jmad 
•  Aegrer  nf  jfeir-.  rfiiifairi  w;  y  •-  ri .:« -  :t  a  .1 ;  :  t .- :  ■-•:.•;?  -,?    ■  ..:,h 

2  c  2  •.  -,.v.  -I-.*-.'-.- 
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nation  and  solution  depend  upon  the  same  force,  and  that  It  is  diffi- 
cult to  draw  a  limit  between  them.  But  we  may  distinguish  them 
from  each  other  b^  defining  a  solution  to  l)e  a  combination  in  which 
there  is  no  saturation  of  properties.  At  any  rate,  there  is  no  incon- 
venience in  adopting  the  expression  iodiireted  hydriodate  to  denote 
the  combination  of  iodine  with  a  hydriodate,  provided~we  entertain 
an  exact  idea  of  that  combination. 

Of  the  ladates. 

When  speaking  of  the  action  of  the  alkaline  oxides  on  iodine  by 
means  of  water,  we  have  shown  that  there  form  at  the  same  time 
a  hydriodate  and  an  iodate,  and  we  pointed  out  the  method  of  sepa- 
rating them  from  each  other.  We  may  obtain  the  iodates  of  the 
other  oxides  either  by  double  decomposition,  or  by  saturating 
directly  iodic  acid,  or  the  acid  liquid  f!^m  chloruret  of  iodine, 
which  we  have  considered  as  a  mixture  of  iodic  and  hydro-chloric 
acids,  and  which,  at  any  rate,  possesses  exactly  the  properties  of 
such  a  mixture. 

There  are  but  very  few  of  the  iodates  that  fuse  on  burning  coals  ^ 
that  of  ammonia  is  fulminating. 

They  are  all  soluble  In  hydro-chloric  acid,  with  the  diisengage- 
ment  of  chlorine.    The  solution  contains  subchloruret  of  iodine. 

Sulphurous  and  hydro-sulphuric  acids  decompose  them,  and 
•eparate  the  iodine.  Chlorine  does  not  decompose  them.  Sulphuric, 
nitric,  and  phosphoric  acids,  have  no  action  on  them  at  the  ordinary 
temperature,  except  as  &r  as  the]^  seize  a  portion  of  their  base. 

At  a  faint  red  heat  all  the  iodates  are  decomposed.  Some  give 
oxygen  only ;  others,  oxygen  and  iodine. 

They  are  all  insoluble  m  alcohol  of  the  sp.  gr.  0*82. 

Iodate  of  Potash. 

1  have  only  obtained  it  in  small  crystals,  which  have  nearly  fhe 
cubic  form.  It  deflagrates  on  burning  coals  like  nitre.  It  is  npt 
altered  by  exposure  to  the  air.  100  parts  of  water  at  58^  dissolve 
7*4S  of  th||f;ailt.  It  is  decomposed  at  a  temperature  somewhat 
higher  than  is  required  by  the  chlorates.  Oxygeri  is  disen^ged, 
aicra  ibduret  of  potassium  remains,  which  forms  a  neutral  solution  in 
water.  It  is  easy  to  see  that  the  residue  b  ioduret  of  pota?sium.  If 
the  metal  were  iri  the  state  of  an  oxide,  iodate  and  hydriodate  of 
potash  would  be  formed  on  dissolving  it  in  water,  and  sulphurous 
acid  would  occasion  a  precipitate  of  iodine.  If,  then,  we  wish  to 
obtain  a  pure  hydriodate  by  treating  iodine  with  potash,  we  must 
evaporate  the  solution  to  dryness,  and  melt  the  residue.  On  re- 
dissolnng  it  in  water,  we  are  certain  to  hate  only  hydriodate ;  hat . 
th^re  will  always  be  an  excess  cif  base. 

•From  various  experiments  on  the  decomposition  of  iodate  of 
potash  by  heat,  I  have  found  it  con)posed  of 
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Oxygen  ;••••••/«;.•.••.•  ..;.;.•.••  '^S-ra 

loiluret  of  potassium  , ..•.••••  77*41  .  * 

'  '  iooob 

But  frojtD  the  composition  of  ioduiet  of  zinc  giv^n  abovci 
namely,  iodine  100,  zinc  26*225,  and  admitting,  according  to  my 
experimcDts,  that  100  zinc  combine  with  24*41  oxygen,  and  ac« 
cording  to  Berzelius,  that  100  potassium  unite  with  20*425  oxygen 
in  order  to  be  converted  into  potash,  we  find  that  ioduret  of  potas- 
sium is  composed  of 

Iodine  ....•...•.•.,.....  ^.  ••••^  i 00 
Potassium... 31;342 

According  to  this  proportion,  the  77*^1  of  ioduret  of  potassium 
are  composed  of 

Iodine 58*937 

Potassium  •...:..  i , 18-473 

77-410 

The  18*473  potassium  take  3*773  oxygen  to  be  converted  into 
potash.  There  remain,  then,  22*59  —  3*773  =  18*817  to  acidify 
tiie  iodine ;  sa  that  iodic  acid  is  composed  of 

Iodine   100 

Oxygen 31-927 

.  The  ratio  of  oxygen  to  Iodine  is,  then,  10  to  31*321*.  If  we 
multiply  this  last  number  by  5,  we  have  the  ratio  10  to  156*605, 
which  differs  but  little  from  the  ratio  formerly  obtained,  10  to 
156*21,  from  the  hydriodate  of  zinc. 

If  we  convert  the  iodine  and  oxygen  into  volumes,  we  find  that 
iodic  acid  is  composed  of 

Iodine I 

Oxygen ,.  2-5 

It  is  now  easy  to  determine  bow  much  ioduret  of  potassium  we 
ought  to  obtain,  rektively  to  the  iodate  of  potash  which  is  formed 
at  the  same  time,  when  iodine  is  dissolved  in  potash.  Since  100 
iodate  of  potash  contain  22-59  oxygen^  of  which  3*773  belong  to 
the  potasb^  it  is  evident  that  the  remainder  18*817  which  belong  to 
the  iodine  has  been  furnished  either  by  the  potash,  whicb  ^er 
giving  it  out  has  formed  ioduret  of  potassium,  or,  which  comes  to 
the  same  thing,  by  the  water  the  hydrogen  of  which  formed 
hydriodate  of  potash;  but  18*817  oxytfen  correspond  with  02-127 
potassium,  ftnd  this  last  with  293-940  iodine.  Therefore,  for  every 
KK)  of  iodate  of  potash ;  there  are  formed  386*067  of  ioduret  of 
potassium  ;  that  is  to  say,  five  times  as  much  as  the  \odai«.  ^^^vSSsL 
give  by  its  decompoattion.   This  latk)  maj  Ai^  ^^xwyt^  \\sc8si.^!fifl8^^ 
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r  , 

firom  the  ratio  of  tlie oxygen  of  tbeiodiDe  to  tl]!!it  6f  tbe']^dUtsniimf 

If  we  wish  to  have  the  quantity  of  hydriodato  of  potash  whiek 
corresponds  to  100  of  iodate,  we  must  add  to  the  92*127  potassimn 
18*817  oxygen,  and  to  the  29d'D40  iodine  2*4^7  hydrpgCD,  which 
saturate  the  oxygen  of  the  potassium.  Thus  we  obtain  407*381  of 
hydriodate. 

lodaie  of  Soda* 

The  iodate  of  ^da  crystallizes  in  small  prisms,  usually  united  iOr 
tufts.  I  have  Ukcvvise  obtained  them  in  small  grains  seemingly 
cubic.  They  deflagrate  on^ burning  coals  like  nitre>  at;a  heat  some- 
what below  a  red  heat ;  hut  at  the  same  time,  a  very  small  Quantity 
of  iodine  is  disjengaged.  On  this  account  the  solution  of'  tne  resif^ 
dual  ioduret  of  sodium  in  water  is  slightly  alkaline.  100  parts  of 
water  at  5B^  d:issolve  7*3  of  this  salt.  It  contains  no  water  of  cryfr- 
taMiz»tian,:and  is  not  altered  by  exposure  to  the  air.  When  decom- 
posed by  heat,  it  gives  out  24*45  of  oxygen,  a  result  which  does 
not  sensibly  differ  from  the  2443  of  oxygen  deduced  from  the  pro- 
portions of  iodate  of  potash,  and  from  the  ratio  of  the  opdation  of 
potassium  and  sodium.  1  shall  adopt  this  last  number  In  preference^ 
and  jconclude.from  it^hat  iodate  of  soda  is  composed  of 

Oxygen *.....  24*432         *' 

lodiiret  of  sodium  ..,...•...•.»••.  75'568 


100^000 


/■  I. 
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On  putting  iodine  into  a  solution  of  soda,  so  that  the  liquid  was 
upon  tne  point  of  becoming  coloured,  I  obtained  by  eVapdration  fine 
crystals  in  six-sided  prisms,  with  bases  perpendicular'  tQ.  the  axis, 
very  alkaline,  and  deflagrating  strongly  Upon  burning  cbals.  These 
orystak  are  very  soluble,  and  contain  a<great  deal  of  .water.^f.crps- 
tallkation.  As  they  were  folrmed  in  the  midst  of.a  liqyid  containing 
hydriodate  of  soda,  chlorine- p^oducea  in  them  a  .precipitate  c£ 
iodine,  i  consider  them  as  a  subiodate  of  soda,  Qn- adding  spda  to 
a  neutral  solution  of  iodate  of  soda^  I  converted  die, whole  into 
crystals ;  but  instead  of  being  bulky,  like  the  preceding  on^  tbcy 
were  in  small  silky  needles,  uniusd.  in  tufts.  1  hey  were  not  aitered 
by  exposure  to  the  air,  though  they  were  very  alkaline.  Potash 
forms  likewise  an  iodate  with  excess  of  base^  and  crystaHhsable.  In 
general,  the  iodi^  and*  hydriodie  acids  have  a  great  tendenqrto  form 
snbsalts.    ■  '  .■■■..•'■•..■■'■■   '-.:.    ••-..:-  ■■ 

Thelodates  of  potash  andisoda  detonate  by  percuBsion^  but. very, 
feebly,  when  they  are  mixed ^hh  strfphur^  it  might  teriwught' 
tbftt  they  could  be  employed  wlth'itdvfintage  in  th^  -«ianu<iEHB(uce  of: 
gunpowder.  But  a  very  simple  cAlcnIation' will  show  thatniireit: 
much  preferable.  lOO  parts  otxAtt^,  when,  decomposed  iiylieat^ 
gi^re  53*62  Of  %Bij  while  \Q0  of  iodate-^troaiy^-SU^  Therefara^ 
peglectwglifiie  the  difference  bfAeiMXx^tftirtXAft«D*6»^iB^ 


ob^rvi^g  tliat'  w/gef[^  ^^tbe-^ibpnatic^Q^of  jg^i^  chiefly, 

employed  in  the  production  of  carbonic  acidgas,  the  volume  of 
which  is  equal  to  its  own,  nitre  has  the  advantage/  eVery  ttiiir^'dse- 
being  equat,  Df^iviffg  2*3  tlfins'fis^nuph  gas  as  it.     It  is  possible, 
however,  that  the  detonation  xaf  powder  made  with  the  iodate  nay^ 
be  more  rapid  thsin  that  of  |J0wdfl3*iiuidejwith  nitre.  ; 

Iodate  of  Ammonia. 

We  can  only  obtain  this  salt  by  ^turating  with  ammonia  iodic; 
acid|  or  the  sokition  of  chloruret  of  iodine.  It  is  in  small  gf a* 
nular  crystals,  the  shape  of  which  I  have  not  been  able  to  asK^rtain. 
When  thrown  upon  burning  coals,  or  upon  a  liot  body,  it  detonates 
with  a  hissing  noise,  giving  out  a  weak  violet  light  and  vapours  of 
iodine.  I  endeavoured  to  decompose  it  by  heat  in  a  glass  tube,  but 
it>broke  the  apparatus.  I  collected,  however,  enough  of  the  gas 
evolved  to  ascertain  that  it  was  a  mixture  of  oxygen  and.  azote* 
When  we  calculate  its  composition  from  the  preceding  data,  wr 
find  it  composed  of. 

Iodic  acid    .•••'••••••••!•••• lW)-00 

Ammonia    •  •  • .  .^  •  •  ••  • •     10*94 

J 

But  100  iodic  acid  contain  7^*^  of  ioditie;  and  if  we  reduce 
this  quantity  to  volumes  by  dividing  7o*80  by  8  6l{)^j^  tlje  specific 
gravity  of  iodine  in  vapour  we  find  8'7S|.  ,  If  we  diyiJe  10*94  by 
0*59669,  the  specific  gravity  of  ammonilEi  We  find  17*587,  which  is 
the  double  of  8*794.    Hence  iodate  of  ammonia  is  composed  in 

volume 

•  •  -  -   ..  .   .  .    _ 

AmmpnUcal  p^ •.,•••.  2 

Vapour  of  iodine  , .  • • . . .  • • .  •  •  1 

wxygen  ^is  .  r  •«••'•••  ^  •,.  •••••••••••;•••.  ^  ^ 

The  two  volumes  of  amiqbniacal'gas give,  when  tbey  aredeoonw 
[liosed,  one  vohimeof  dzote  and  three  ofhjrdrogen.  He  hydrogi^Q 
requires  for  its  satiilratioiPi  1*5  oxvgen.  -There  then  remains  one- 
volume  Of  oxygen,  or  a  bulk  equal  to  tliat  of  ibe  azote.  ^  X)n  deto*. 
nating  iodate 'cj  ammonia,  I  have  obtained  the  two  gases  in  nearl/ 
that  proportion. 

Iodate  of  Bdrytes. 

We  obtain  it  very  easily,  eieher  byv^ubl^  affinities,  or  by  putting 
iodine  into  barytes-^water.  It  precipitates  in  powder,  which  is  ob- 
tained pure  after  being  several  times  washed.  This  salt,  wjille; 
drying,  concretes  into  lumps,  apd  becor|[ies:  i^iealy.  Tlioii^hkept 
for  a  long  time  in  the  temperature  '0f-2.12^f^,  it  givef  out  water  befiuire. 
being  decompo^  by  heat;- so^tbatJt seems.to. retain  w^ter  in^oq^i^^ 
bination.'  The  products  «^  its  ij.ecompo&itioi)  are  «of ygen«  iod{ne|- 
and  barytes,  sensibly  pur^y  Tt^.  hary^  dissolve^  j^ery.dpwly  in. 
water;  and  as  it  reilaiM  no  ipdio^^thl^gh  th^t:Whiol:i  isrohtainedjb^, 
the  decompoaitioB  d  tiie  hitrat^AeWAAfi^e  V\i^\x^V'^t%^^ 
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difference  proceeds  from  the  w^ter  which  the  iodatf  contiuDed  being 
retained  by  it^  lodate  of  bsirytes  is  the  l#ast  soluble  of  all  tb« 
alkaline  iodates.  100  parts  of  water  dissolve  only  0*16.  at  212^9 
and  0*03  at  64*5.    It  is  composed  of 

Iodic  acid 100 

Baiytes  • 46^*340 

It  does  not  deflagrate  on  burning  coals,  but  only  gives  out  now 
and  then  a  weak  light.  The  difference  in. this  respect  between 
iodate  of  potash  and  iodate  of  barytes  depends  on  two  causes :  finti 
the  barytes  not  being  reduced  like  the  potash  by  iodine,,  it  gives  out 
less  oxygen  than  the  iodate  of  potash  j  but  the  second,  and  principal 
cause,  is,  that  tlie  iodate  of  barytes  and  the  product  of  its  decompo- 
sition being  infusible,  only  a  very,  small  portion  of  the  iodate  comes 
in  contact  with  the  coal,  and  all  the  rest  of  the  salt  is  decomposed^ 
without  its  oxygen  serving  to  the  combustion  at  all.  The  iodate  of 
potash,  on  the  contrary,  being  fusible,  as  likewise  the  ioduret  of 
potassium,  all  the  parts  of  the  salt  come  successively  in  contact 
with  the  coals,  and  support  the  combustion  in  a  powerful  mamier. 
Among  the  sulphates,  we  shall  find  several  that  detonate,  if  that 
name  is  to  be  given  to  those  which  are  decomposed  by  fire  and  ^ve 
out  oxygen.  This  is  the  case  with  alum,  and  with  sulphate  of  zinc 
They  ao  not  support  combustion,  for  the  same  ]:easons  that  iodate 
of  barytes  does  not. 

lodate  of  strontian  is  obtained  like  the  preceding  salt.  It  is  in 
small  crystals,  which  viewed  through  a  glass  appear  to  be  octahe- 
drons. It  gives  out  water  before  it  is  decon^posed  by  heat,  and  the 
products  which  it  gives  out  are  perfectly  similar  to  those  of  iodate  of 
barytes.  100  parts  of  water  dissolve  0*73  of  it  at  2\^,  and  0*24 
at59^ 

lodate  of  lime  is  usually  pulverulent  j  but  it  may  be  crystallized 
in  the  hydro-chlorate  or  hydriodate  of  lime,  which  augment  its 
solubility.  It  then  assumes  the  form  of  small  Quadrangular  prisms.. 
100  parts  of  water  dissolve  0*98  of  it  at  212  ,  and  0*22  at  64^ 
The  quantity  of  water  which  it  holds  in  copibination  appears  to  me 
to  amount  to  about  three  per  cent.  The  products  of  its  decomposi- 
tion by  fire  are  the  same  as  those  of  the  iodates  of  baiytes  apd 
strontian.  These  three  salts  require  a  higher  temperature  for  thdr 
decomposition  than  the  iodate  of  potash. 

To  obtain  the  other  iodates  I  employed  double  decompofiitioDt. 
Nitrate  of  silver  gives  with  the  iodate  of  potash,  and  ^pn  with 
iodic  acid,  a  white  precipitate,  very  soluble  in  ammonifu  If  we 
saturate  the  alkali  with  sulphurous  acid,  the  precipitate  appeals 
again ;  but  it  has  lost  its  solubility  in  ammonia,  because  it  hasliMtfi 
changed  into  ioduret  of  silver.  This  experiment  furuUbes  us  witii 
the  means  of  distinguishing  in  a  combination  hydro-chloric^ 
hydriodic,  and  iodic  acids,  and  of  separating  them  from  each  other. 
//  we  treat  the  precipitates  obtained  by  nitrate  of  silver  with  aipmo- 
DiMj  those  containing  iodic  acVd^  ot  Vv^^xQ^^D^|a|A^al^ 'wUlM  d>%- 
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solved.  If  we  saturate  the  solution  with:  sulphurous  acid,  and  treat 
the  precipitate  again  with  ammonia,  the  chloruret  of  silyer  will- be 
alone  dissolved. 

On  digesting  in  iodic  acid  oxide  of^zinc  recently  precipitated  and 
well  washed,  I  obtained  a  pulverulent  salt,  but  little  sduble  in 
water,  which  deflagrates  on  burning  coals,  but  much  more  feebljr 
than  iodate  of  potash.  Wc  may  obtain  th.e  same  salt  by  mixing  a 
solution  of  sulphate  of  zinc  with  that  of  a  soluble  iodate.  No  pre- 
cipitate appears  at  first;  but  after  some  hours,  small  crystals  are 
deposited,  sometimes  in  grains  perfectly  spherical,  which  are  iodate 
of  zinc.  It  is  necessary  for  success  in  this  experiment  that  the 
sulphate  should  not  be  very  much  concentrated^  for*  its  viscosity 
would  oppose  the  motions  of  the  molecules^  and  of  course  the  for- 
mation and  separation  of  the. iodate  of  zinc. 

The  solutions  of  lead,  of  prpnitrate  of  merciiry,  of  pernitrate  of 
iron,  of  bismuth,  and  copper,  give  with  the  iodate  of  potash  white 
precipitates  soluble  in  acids.  The  solutions  of  peroxide  of  mercury, 
and  of  manganese  were  not  altered. 

There  do  not  exist  any  iodureted  iodates ;  at  least  I  have  not  been 
able  to  form  them.  Iodates  and  iodic  acid  do  not  dissolve  more 
iodine  than  water. 

-  To  complete  the  history  of  the  saline  combinations  of  iodine,  it 
remains  to  be  determined  whether,  when  a  base  acts  upon  this  sub- 
'stance  in  water,  the  two  salts  which  may  be  obtained  exist  sepa- 
rately in  the  solution,  or  if  they  are  formed  at  the  instant  that  any 
cause  whatever  determines  their  separation. 
*  If  we  mix  together  the  neutral  solutions  of  iodate  and  hydriodate 
of  potash,  they  do  not  mutually  decompose  each  other ;  but  if  we 
add  any  acid  whatever  to  the  mixture,  even  carbonic  acid,  which  is 
driven  from  all  its  combinations  by  hydriodic  acid  and  iodic  acid^ 
iodine  is  precipitated,  owing  to  the  mutual  decomposition  of  ibe 
two  salts. 

To  render  the  solution  of  iodate  and  hydriodate  entirely  the. 
same  with  that  which  we  obtain  in  making  iodine,  potash,  and 
watto,  act  upon  each  other,  and  which  is  always  alkaline,  it  is  suffi-  . 
cient  to  add. to  the  former  the  quantity  of  potash  necessary  to  bring 
it  to  the  same  degree  of  alkalinity.  In  that  case  we  can  no  longer 
distinguish  the  one  from  the  other.  It  would  appear,  tlien,  that  the 
iodate  and  hydriodate  of  potash  are  formed  at  the  instant  that  the 
iodine  acts  on  the  alkali  in  water;  but  that  the  oxygen  of  the  iodic 
acid  and  the  hydrogen  of  the  hydriodic  acid  preserve  a  great  ten»- 
dency  to  combine  together,  and  that  it  is  sufficient  to  favour  this 
tendency  in  order  to  cause  it  to  take  effect.  Iodic  and  hydriodic 
acids,  .and  in  general  all  acids  produced  at  once  by  th^  two  elemepta. 
of  water,  destroy  each  other  when  mixed  together."*^    This  is  the . 

•  M.  Bertbollet  has  obterred  that  BBlphoroug  acid  and  hydro-ralphoiic  a«id 
may  exiit  together  wheoHissolved  in  a  great  deal  of  water.    The  «un^  thihc  lkQld% 
with  the  two  acids  of  iodine,  which  if  coa<;eDtrated  ^Vn«%  c»^|(Vivaa^t«0^^ta!UB%1. 
iodine  at  soon  as  nixdd^  but  do  not  decompoiecM^  «teK  i«^irvL^\VA«4* 
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reason  why  a  very  weak  acid  preci]ntatef  iodine 'from  a  nistare  of 
iodate  and'hydrioclate;  for  how  weak  soever  its  action'shouM  be,  it 
wtil  always  decompose  a  small  portion  of  each  salt,  as  Berthollet  hat 
shown,  and  the  acids  separated  producinji^  immedklely  iodine  which 
precipitates,  the  decomposition  may  continue,  and  make  great 
progress,  without,  however,  becoming  complete. 

The  solution  of  neutral  iodate  and  hydriodate,  and  the  soluticHi  of 
iodine  in  potash,  present,  however,  this  remarkable  difierence,  that 
the  first  always  preserves  its  neutral  state,  while  the  second  is  ooii« 
stantly  alkaline ;  but  if  the  two  salts  be  really  formed  at  the  instant 
iodine  is  mixed  with  solution  of  potash,  it  would  appear  that  we 
ought  either  to  obtain  a  complete  saturation  of  the  alkali,  or  that 
the  mixture  of  neutral  iodate  and  hydriodate  ought  to  become  alka- 
line as  soon  as  it  is  made.  The  reason  why  this  is  not  the  case  ii, 
thut  we  cannot  suppose  that  in  a  mixture  of  various  bodies  each 
element  acts  rigorously,  as  if  it  were  merely  mixed,  and  aa  if  the- 
iDobility  of  h3  particles  were  ])erfect.  We  ought  rather  to  admit, 
that  to  destroy  a  compound  stronger  forces  are  necessary  than  thow 
that  formed  it.  On  this  supposition  it  is  easy  to  conceive  that  this 
alkalinity  of  the  solution  of  iodine  in  potash,  and  the  constant  neu- 
trality of  a  mixture  of  neutral  iodate  and  hydrkKlate,  may  take 
place  at  the  same  time ;  and  of  consequence,  that  the  two  nits  ct 
which  we  have  been  speaking  may  be  formed,  and  exist  separatelf, 
in  a  solution  of  iodine  and  potash. 

Hydriodic  Ether. 

I  have  paid  but  little  attention  to  the  action  of  iodine  on  animal  * 
and  vegetable  substances ;  yet  it  may  produce  sevend  new  oombina* 
tioDS.    MM.  Colin  apd  Gaultier  have  described  that  which  iodine ' 
forms  with  starch;  and  I  shall  nowjnake  known  an  ether  formed 
by  hydriodic  acid  and  alcohol. 

1  mixed  together  two  parts  in  volume  of  absdiite  ahrohol  and 
coloured  hydriodic  acid  of  the  specific  gravity  1*700,  I  then  dis-, 
tilled  the  mixture  in  a  water-bath.  I  obtained  an  alcoUblic  liquid^ 
perfectly  neutral,  colourless,  and  limpid,  which,  when  mixed  with 
water,  became  muddy,  and  let  fall  in  small  globules  a  liquid  at  firrt 
milky,  but  which  gradually  became  transparent,  Thii  liquid  if . 
hydriodic  ether.  What  remained  in  the  retort  wa^,  very  daik 
coloured'  hydriodic  acid.  Thus  in  this  experiment  a  pprtipn  of  the 
alcohol  had  united  with  the  hydriodic  acid,  and  iprpied  an  ether, 
which  distilled  over  with  th^  rest  Of  the  alcohol,  artd  there  krmaincd 
hydriodic  acid  very  dark  coloured,  because  it  heldlti  soUdtion'all  the' 
iodincf  which  had  coloured  it  at  first.  It  was  probably  the  aetion  of 
tlie  iodine  find  the  water  which  prevented  the  wbcie  hydriodie  acid  ' 
fr#m  combining  with  the  alcohol.  ■  .'     .    .  > 

fiydriodic  ether,  after  having  been  waslied  -  tw6' or  three  times 

with  WBtefy  in  which  it  k  but  very  little  soluble.  Is  p6if(tMTficiitnL 

It$;odoiiris  strong,  and,  lV\6u{^  ^v^VVsisVU  anbk^ut  ta'ffiiH;  of  the 

other  ethers.     After  soma  days  u  «y&c^\«&  %  it^  cxkvox^  "n^BAk  docs 
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riot  afterwarir  mcnaJBe  in^^ifitoiskyj    Potash  and  mercory  destrof 
this  eoloiir  on  the  spot  by-Tiiikiiig.mrith  lihe  iodine  tb' whidi  it  i^ 
fMhigi  -Its  specific  grarky  at  72'«*  is  l-^206i;    it  boifa  <a8  deters 
miTicfd  hy  it^  tentioD)  at  14li*6*»    Bjr  direct  experimem;  1  fouiid  it- 
t0  bcttl  at  i48'l^.    it  is  not  inflammabk ;  it  tthales  oivly  purple 
vapours  when  thrown  upon  burning  coals.    Potassium  may  be  pre- 
served in  it  withcput  aiteration.    Potash,  produces  no  immediate 
alteration  on  it.    The  same  is  the  case  with  nitric  and  sulphurons 
adds  and  chlorine;     Concentric  milphuric  add  renders  it  speedily^ 
brown^    When  passed  througli  a  red-*hot  tube, .  it  is  decomposed.   I  - 
obtained  an  tnttamihable  carbureted  gas,  very  hrown  hydriodic  add^ . 
and  a  little  charcoal.  Besides  these  products,  I  obtained,  by  putting 
a  solution  of  potash  into  the  tube  in  which  I  produced  the  decom* 
pcridon,  a  substance  in  flocks  which  refused  to  dissolve  in  the 
aljcali  and  in  acids.    This  substance^  after  bemg  several  times': 
washed  in  cold  water,  preserved  an  ethereal  odour,  biit  not  so  strong 
as  that  of  the  liquid  ether.    In  bcnling  water  the  flocla  united 
together,  and  melted  into  a  matter^  which,  after  being  cooled,  re- 
sembled white  wax  in  appearance.  When  put  npon  a  burning  coal, 
it-g^e  out  without  flaming  vapour  of  iodine  in  greater  abundance  > 
than  the  hydriodic  ether*  It  volatilizes,  but  much  more  slowly  than 
the  ether.       .      : 

From  these  properties  i  consider  the  substance  of  which  I  have 
been  just  speaking  as  a  peculiar  ether,  formed  withontdoubt  by- the 
combination  of  hydriodic  acid  with  a  vegetable  matter  diflerent 
from  alcohol.  I  have  not  analyzed  hydriodic  ether;  but  on  com- 
pacmgit  with  hydrdfjchtoric  ether,  which>  according  to  Thenard,  is 
coHiposed  of  «  volume,  of  hydro*chlorie  gas  and  half  a  volume  oC 
pure  aicoholier  vapour,'  I: consider  its  composition  as  analogous.  Ac* 
cdrdiog  to.  %hh  lqrpothesi%  hydriodic  ether  is^  composed  in  volume  of 

Hydriodic  gas ;  .•......• .   I 

^   "  -  '  Afc&fidTier>a6our  , . . . , ;. . .. ; . .... ....  e-5 

or;*n  weight,^  of .  , 

:>  -I  X.     ■  -4  AGlfm-  •;>•.'.  .  •  •.««-.  •*«#-••  •  «  «  •  .  «  «  •  »•..'«'*■  J  \J\r.    ^    ■ .'  '     .'  * 

and  hydro-chloric  ether,  of    *  :i 

''''^'      Add   ...'.;•.'......;:...;... .-.^  100 

Alcohol  ;:;vv;.......;..v::...:.:  64-67     ' ' 

^Supposing,  this  composition  correcU  it  is  astQpbiuog  th^t  hydrirv 
odic  ether  is  sot  indaQ^jnable,  while  hydrQ-cbloriq  ether  p9^;9s(a  : 
that  pir^)erty  in  ^ijgrea^dfigreff.   V^eieapnot  .suppose  that  ^hi»  4i&^r: 
enise.dependfii  Ofi  )JteprbpprU^«|i,,^ft.^wf|^    af'the^qi(}«.to#leoi)pK  .* 
I  rather  think  that  hydriodic  ether  is  nf^jnflaminii^i^ibe^iausei^ 
addris  decomposed  by pjtyg^n  wit)¥>«t>pff^uping  flame»  inAfepwciS 
the^xygen  becoinestoQ'ifflpi^U^ftjquanlU^^ 

of  ibe  alcohol.  It  !«pwt4  U  efvgr :  ta  yi^r^i /(hlf  fK^^eetxiYi^^Y^'^^^^'^ 
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the  ether  in  oxygen  gas;  for  if  it  Is  well  foundedj  the  combustion 
in  this  gas  should  be  attended  with  flame. 

On  calling  to  mind  the  difierent  experiments  in  this  memoir,  we 
shall  see  that  there  is  not  one  which  authorizes  us  to  consider  iodine 
as  a  compound  body,  or  as  a  substance  containing  oxvgen*  On  the 
contrary,  we  must  be  struck  with  the  resemblance  whidiit  bears  in 
some  cases  to  sulphur,  and  in  others  to  chlorine.  like  them,  it 
forms  two  acids,  one  by  combining  with  oxygen,  the  other  by  com- 
bining with  hydrogen :  and  we  may  have  remarked  that  the  acids 
formed  at  once  by  the  combination  of  chlorine,  iodine,  and  sulphur, 
with  tlie  elements  of  water,  present  this  remarkable  property,  that 
when  the  acid  formed  by  oxygen  has  its  elements  veiy  condensed, 
that  formed  by  hydrogen  has  them  very  weakly  united. 

Thus  sulphur  takes  oxygen  from  iodine,  and  iodine  takes  it  ftom 
chlcH-ine ;  but,  on  the  other  hand,  chlorine  takes  hydrogen  ftom 
iodine,  and  iodine  from  sulphur. 

If  we  follow  this  analogy  still  further,  we  find  that  it  hokia  like- 
wise with  respect  to  carhou ;  lor  sulphur  -deprives*  it  of  hydrcgen, 
but  yields  to  it  oxygen.  Thus  it  would  appear  that  the  more  a  body 
condenses  oxygen,  the  less  it  condenses  hydrogen.*  This  is,  with- 
out doubt,  a  cause  why  the  very  oxidable  metab,  as  iroo,  Boanganese^ 
&c.  do  not  dissolve  in  hydrogen.  I  say  one  of  the  causes ;  for  if  it . 
were  the  only  one,  we  could  not  see  how  mercury,  silver,  and  gold, 
do  not  combine  with  hydrogen,  though  they  have  a  very  weak 
affinity  for  oxygen.f 

The  other  analogies  which  iodine  has  with  sulphur  and  chlorHW 
are  very  numerous.  Some  iodates  resemble  the  chloratesr  cxai^i 
but  most  of  them  have  a  greater  analogy  with  the  sidphBt)e8ii  Tna 
iodurets,  sulphurets,  and  chlorurets,  in  general  exhibit  the  dasM' 
phenomena  with  water ;  and  the  action  of  sulphur,  iodiBe^  aad 
chlorine,  upon  the  oxides,  with  or  without  water,  is- exactly  similar. 
In  short,  all  the  prt^rties  of  iodine  may  be  classed  between,  those 
of  sulphur  and  chlorine.    It  is  not  necessary  to  remark,  t|iat  dmiudi  * 

*  From  thess  considenUions.  I  do  not  besitmte.  te.  dan  ftsdCevithoxygti,' 
iodine,  chlorine,  ami  sulphur.    Nitric  acid  has  a  coBsidemblorcMml^^ce  to  liodk  - 
acid  and  thioric  acid  by  the  property  which  it  has  of  being  easiW  deoongofedi 
and  because  azote  takes,  like  chlorine  and  iodine,  two  ■ml  ii  hiilf*llniini  lii  iiiTmn 
of  oxygen.    The  nitrateb  are  decomposed  by  the  fire,  like  the  wfaltea.     Bat  m  - 
do  not  know  any  oxide  from-  which  asote  diacogaget  oxygeOp  ffcm  which  we  cu  - 
conclude  only  that  it  Hks  much  less  energy  than  SkU  last  bodj»    Aimte  formt  Uke> 
wise  with  chlorine  and  iodine  combinations  which  are  easily  jdecompoied,  which 
fthew8  that  it  hat  little  aflaity  for  them,  and  that  It  appf  otftneB  thtai  by  Mie'MfM 
of  its  energy.    If  it  do«*  not  form  an  acid  with  bydiragoBy  tUi  ii  d^^btlcM  beasMi 
in  ammonia  there  are  three  volumes  of  hydrogenfor,  one  bf^asotet.  and  iajiU  prtf 
bability,  in  order  to  produce  an  acid,  only  equal  volumes  are  requisite.    TbeacU 
combination  of  asoleand  hydrogen  appears  to  me  realised  In  pnwAe  add;  wMdi 
from  swme  experimentfi  thai  i  have  made,  and.  shall  soon  pnbUiiiy  iMsindwcad  ts  ' 
QMisider  as  an  acid  analogous  to  the  combiiiationB  of  .chlorine,. ladiMS,  aaAsplphnit 
with  bydrogrn  ;  *onI^  that  Its  radicle  is  a  compoand  of  azote  aqjl  carbonu'  Olj|- 
^nated  priuslc  acid  correvponiis  to  cMorfc  and  iodic  iKids.  7.   .  - 

f  &:cMtoMatlbe«EAQ£.lh^«MMii«.  ^  .  \*l  .•  - 
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I  have  restricted  myself  to  compare  iodine  with  sulphur  and  chlorine^ 
we  might  find  analogies,  thoij^h  less  numerous  indeed,  between  it 
and  phosphorus,  and  several  other  bodies ;  but  I  thought  it  better  to 
compare  It  only  with  those  bodies  to  which  it  beare  tlie  greatest 
resemblance,  and  among  which  I  cgnceive  it  ought  to  be  classed.  I 
have  been  led  by  this  to  show  that  sulphur  possesses  all  the  general 
properties  of  chlorine,  and  that  we  ought  in  consequence  to  place  it 
among  those  bodies  which  form  acids  by  combining  with  hydrogen. 

{To  be  eontimued,) 


Article  II. 

Analysis  of  the  Excrements  of  the  Boa  Constrictor.    By  Dr.  Prout;' 

Thb  substance  sent  me  as  the  excrements  of  the  boa  constrictor 
was  solid,  of  a  white  colour  inclining  to  yellow.  Fracture  earthy* 
When  rubbed  on  a  hard  surfoce  it  left  a  white  mark  like  chalk. 
Its  feel,  however,  was  rather  more  dry  and  harsh  tiian  that  of. 
chalk,  and  it  was  more  friable  tlian.  that  substance^  Smell  &i&t. 
and  mawkish.     Sp.  gr.  1385. 

I. — A.    After  making  a  few  general  experiments  to  ascertaitt 
its  nature  and  composition,  50  grains,  well  dried  and  in  a  state  ot, 
fine  powder,  were  digested  for  24  hours  in  dilute  muriatic  add ; 
the  mixture  being  occasronally,  during  that  time,  gently  heated, 
and  well  shaken.    On  adding  the  muriatic  acid  no  e&rvescence. 
was  perceived.    The  arid  was  then  poured  off,  and  in  order  to  re-  . 
move  the  whole  of*  it,  the  substance  .was  repeatedly  well  washed 
with  distilled  water,  which  washings  were  added  to  the  acid.  .  it  , 
was  now  carefuDy  dried  and  weighed,  and  wa$  found  to  have  Iqit 
4*92  grs.,  whfeh,  of  course,  were  taken  up  by  the  muriatic  «cid^ 
and  remained  in  solution  in  it. 

B,  On  the  substance  which  had  been  left  undissolved  by  the  . 
acid,  and  which  had  become  of  a  bluish  tinge,  a  solution  of  pure  . 
potash  was  poured,  which,  on  the.  application  of  heat,  completely 
dissolved  it,  forming  a  solution .  transparent  and  nearly  colourless*. . 
To  this  solution,  while  still  warm,,  was  added  muriatic  stcid  in  «k«  .. 
cess,  which  occasioned  a  copious  white  precipitate  in  ihe  state  of 
very  minute  but  distinct  grains,  which,  after  hafving  been  well  . 
washed^  was  collected  and  driedi    The.  following  were  itt'pro-.. 
perties.     It  existed,  as  before  stated,    under  the  form  ,of  :very:> 
minute  grains  of  a  beautiful  bluish  white  |>eaTly  appearance^     No 
smell.     Nearly  insipid. '   Very  sparingljr  soluble  in  cold  water ;  hut 
rather  more  soluble  in  warm,  and  its  solution  faintly  reddened,  lit-  . 
mus.    Insoluble  in  alcohol.    It  combined  whh  all  the  alkalies,'-^ 
earths,  &c.,    forming  compotinds  very  little  soluble    in  •  water. 
yn»n  nitric  acid  was  poured  upon  it  and  heat  Applied^  it  ^ras^  vol^^- 
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tireiy  dissolved ;  the  solution)  after  some  titne,  tcquircd  a  beautifiil 
deep  rose  or  crimson  colour,  whtcb  stained  th&  skin  and  otiier 
animal  matters  of  the  same  tinge;  The  colour,  however/ ^f- the 
solution,  after  some  time,  vanished  irrecoverabl]^.  In  ahorCr  it -bad 
all  the  properties  of  t^ric  acid  in  the  greatest  state  of' purity.  •lis 
quantity,  as  before  stated,  was  50  —  4-92  s«i  46-08 ; -that  i^  ^ 
say,  100  pts.  of  the  excrement  contained  90-I6^of  uric  acid.*  -  > 

C.  The  dilute  muriatic  acid  {A)  which  had  acqai^4i  jdkHnfth 
colour  was  divided  into  three  equal  portions:— 

1.  To  the  first  ammonia  was  added,  so  as  just  to  neutralize  the 
aeid.  This  occasioned  a  very  faint  cloudiness.  Carbonate  of: am- 
monia was  now  added,  which  produced  no  further  precipilatko. 

2.  To  the  second  portion  ammonia  was  added  as  before ;  but 
instead  of  afterwards  adding  carbonate  of  ammonia,  the  oxalate  of 
ammonia  was  substituted,  which  produced  a  copious  white  precipi- 
tate. 

3.  The  third  portion  of  the  dilute  muriatic  acid  was  carefully 
evaporated  to  dryness.  The  residuum,  aftisr  having  been  accurately 
weighed,  was  exposed  to  a  strpng  heat  over  a  lamp.  White  dense 
fumes  arose  in  great  abundance,  which  were  muriate  oflF  ammonia. 
After  these  had  ceased  to  appear,  the  residuum  was  agam  weighed  i 
«nd  in  a  mean  of  two  experiments,  it  was  found  to  Inive  lost  -9  gr. 

Now  as  -^  :  -9  ::  100  :  5*4  parts  of  muriate  of  ammonia  in  100 

parts  which  contained  1*7  of  pure  ammonia. 

li. — A.  FromLc.,2,  it  appeared  that  themuriatio:  acid  held 
some  lime  in  solution,  but  that  it  was  prevented  from,  being  pre^- 
pitated  by  the  carbonate  of  ammonia  (L  c.  l.J  on  acpoynt-oftbe 
presence  of  animal  matter,  which  was  i»  a  state  qf  intioiate  UDifyi 
with  it.  To  determine,  therefore,  the  quantity  of  thif  limejiofye 
particularly,  and  also  whether  any  other  saline  matters, wif  re  B>?MPf9 
20  grs.  of  the  excrements  were  burnt  in  a  platinum  prqcible... ,  ITfae 
residuum  was  a  small  quantity  of  saline  and  earthy. maOef%  i^hiji^ 
weighed  l*3e»gr.  On  this  residuum  was  poured  a. little  distil)^ 
water,  and  heat  applied.  The  water  took  up  the  alkaliae:aalt9^  a)|l 
was  then  poured  off,  and  evaporated  to  dryness..  These  salts^^iil  it 
mean  of  two  experiments,  weighed  1  20  gr.  Acetic  acid«  pn  heifig 
poured  on  them,  produced  effervescence.  After  this  .^dditiofij:!}^^ 
were  again  dried,  and  digested  in  alcohol.  This  took  up  theaceM^ 
formed,  which,  on  being  decomposed  at  a  red  beat,  left  n  .quaqtily 
of  subcarbonate  of  potash,  which  weighed  1*01  gr.  Npwiri-PLy 
'5  ss  5'05  subcarbonate  of  potash  io  100  parts,  equal  po  ajboi^t  345 
parts  of  pure  pota^Ii.  :.:....,  t.- r.^  r :'.s^ 

B,  The  residuum  left  by  the  alcohol  was  neutral,  and .  weigji^ 

49  gr.     It  was  found  to  consist  chiefly  of  sulphate  of  pQt45b,>^wf|i 

a  trace  of.  a  muri:tte,  probably  of  soda.     Now   19  x  5=5,;93ppiti 

of  this  mixture  in  100  parts  of  the  excrements.'  .  _    .. 

^    C.  Muriatic  acid  was  now  added  to.  the  residuum  (U^.ytf.)^  p^t^ 

'UJceii  up  hy  the  waievi  which,  dissolved  IIm;  whpjerpf  it.  ^  /£o.t^ 


I 
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solution  wasad^ed  pure  amaicitiHi.  A  prof^ipiMkte  li^U,  which  was 
.phosplbAte  of  linae.  On  adding  carbonlkte  of  ammonia^  thei^  j^as 
.  a  slight  precipitate  of  carbdnate  oC'lime«    After  this  phps[^aJte;,of 

soda  produced  a  yer^  dtstiiact  ctyatalUne .  precipitate,  iBdioatiDg  .die 
I  presence  of  magoesia.    The  quaotities  of  these  were  too  »niaU  to 

be  weighed  aeparately,  but  ahogetber  their  weight  must  have.bei^ii 

•16  gr.  for  1-36  —  TW  »  '16.  Nowl6  X  5  «=  -8,  the  quautby 

of  these  substaoees  in  100  parts^ 

D.  Lastly,  the  quantity  of  animal  matter,  independently  of  the 

uric  acid>  destroyed  by  combustion,  was  estimated  at  2*d4  per  cent. 

For  100  —  90-16  +17  +  3-45  H-  '95  +  -8  =  2-94. 
Ueoce  100  partd  of  these  excrements  contained 

Uric  acid... 90'16 

Potash ^"45  ; 

Ammonia ^ I'to 

Sulphate  of  potash,  with  a  trace  of")  .95- 

muriate,  of  soda  ? •. /'  i 

Phosphate  pf  lime    .  .> .  .^ "^  ,. 

Carbonate  of  lime >.  '80 

Ma^esia  •.•.•••.••...•••, J  .■           .  • 

Animal  matter,  consistiug  of  mucusl  t%^tM  .. 

andalittiecolourin7i0atier..:.:/  ^-^      '   '  : 


^         ■        "  -  I  ■         pmit 


V  .^^     ^.  V      •      ^  100- 

Observati&ns.-^.-c.  2'.   OxdlaY<^  of  anamonTa  will  often; fliroty 

down  lime  when  itfa^tate.df  uriioif  i*ilh  ariimal  taatter,'  tt)ge1:her 

•with  the  animal  chatter  Itself,  when  dthei' tests  will  ^carceiy  indicate 

its  presence.    This  niaj'  "be  vefifierf  by  aTmokt  ahy  secretioh  iVom  a 

iDucoU^  n^embrane^inostof  which' contain  Ume  united  tb  an 'animal 

matter.     Fbr  tfiii  Intefelsting  observation' I  am*  indebted't'o  Mr, 

Wilson.    The  lime,  therefore,  iti  the  pi*fesent  instance,  waS^prd- 

bably  in  uftibnr.  as  an  'aliweht  with  an  ahimial  matter  analogous*  to 

Biucus,  and  which  wa^  doubtless  deti?ed  from  the  internal  passages 

of  the  animal.    It  was  insoluble  in  1^  Weak  alkaline  solutionf,  and 

'hetice  could  easily  be  separated  by  it^'meansi    The  acid  alio,' as 

before  obser^'ed,  took  up  ar  small  quantity  of  a  yellow 'colouring 

'matter.    The  quantify  of  theSe,  hoWetef,  as  "estimated  abov^^  Ivas 

probably  a  little  t66  great,  since  la  small  portion  ^f  ^he  uric  acid  was 

-doubtless  removed   by  the  repfeated'washingSj'WhiCh*  of 'course 


alkali  was  present,  and  the  above  mode  occufhed'  to* -me  of  >sti- 
rtiating  its  quantity.  Perhaps  it  is  liot  very  for  frtnh  ^he  t^uth^ 
though  it  can  hardly  be  relied  updii  as  indicating  the  i^act  amount. 
11. — J.  The  alkaline  matter  present  Was  cohsTdered^^  jpdta^. 
en  account  of  the  facility  with  which  its  subcarbonate  at^d- acetatje 
•retracted  moistufe  from  the  air^  and  abd  ffo'm  U&  i^«!Qil^>^\\\% 
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muriate  of  platinum.  This  alkali,  as  well  as  the  ammonia,  I  con- 
sidered as  combined  with  the  uric  acid,  because  no  efiervescence 
tvas  produced  on  the  addition  of  muriatic  acid. 

I  obtained  these  excrements  from  Mr.  Leah,  jun.  and  on  ascer- 
taining their  composition,  went  to  see  the  animal  sidd  to  be  the 
boa  constrictor,  exhibited  near  Exeter  Change,  in  order  to  learn  a 
few  particulars  of  its   mode  of  feeding,  &c.     This  animal  is  a 

J^oung  one,  and,  according  to  the  keeper's  statement,  about  16  feet 
ong.  It  is  fed  about  once  a  month  only,  when  a  living  rabbit,  or 
sometimes  two  small  ones,  are  exposed  within  its  reach^  which, 
after  some  time,  it  seizes,,  destroys,  and  swallows,  in  the  manner 
peculiar  to  these  serpents.  The  excrements  are>  discharged  at 
periods  of  about  8  or  10  days,  in  a  softish  state,  about  the  con- 
sistence of  stiiF  dough ;  but  soon  become  hard  and  friable  on  ex- 
posure to  the  air.  They  are  in  the  form  of  roundish  scybalse,  and 
on  their  surface  there  is  often  a  yellowish  substance,  sometimes  in 
a  crystallized  state,  which  crystaJs  I  have  found  to  be  urate  of  am- 
monia, tinged  with  a  little  colouring  matter.  These  are  the  only 
kind  of  fieces,  or  excrements,  observed  to  come  from  the  animal. 
I  obtained  a  portion  of  them  a  few  hours  after  they  had  been  dis- 
charged, which  had  all  the  characters  and  properties  of  those  above 
described,  which  I  received  from  l^Ir.  Lean. 

As  far  as  1  know,  uric  acid  has  not  been  observed  to  be  formed 
by  this  class  of  animals.  Dr.  WoUaston  has  found  that  birds  pro- 
duce more  of  this  principle  when  fed  on  animal  matters;  iu)d 
Fourcroy,  Vauquelin,  and  Klaproth,  found  a  large  proportion  of  it 
in  the  excrements  of  a  bird  called  guano,  brought  from  the  South 
Sea  Islands.^  It  is  certainly  a  very  extraordinary  thing,  that  nearly 
the  whole  of  the  food  taken  by  this  animal  should  be  converted 
into  this  substance.  May  it  not  proceed  from  disease  arising  from 
the  unnatural  st^te  in  which  it  is  kept? 

Liquor  Amnii  of  a  Cow* 

Thb  had  been  taken  from  the  uterus  of  an  animal  slaughtered 
in  an  early  period  of  her  gestation.  It  was  of  a  yellowish  colour, 
and  had  the  appearance  of  very  minute  shining  particles  floating  m 
it.  Smell  fragrant,  something  like  that  of  new  milk  or  butter.' 
Taste  bland  and  sweetish,  like  fresh  whey.  Foamed  a  good  deal 
when  shaken.  Did  not  affect  litmus  or  turmeric  papers.  Sp.gr. 
1-013. 

My  attention  was  particularly  directed  to  the  principle  found  id 
this  fluid  by  Vauquelin  and  Buniva,  and  called  by  them  amniotic 
acid.  I  could  not,  however,  discover  the  least  traces  of  a  similar 
principle ;  but  it  contained  a  very  sensible  quantity  of  the  sugar  of 
milk,  which  separated  in  crystals  .from  it,  when  it  had  been 'con- 
centrated by  evaporation.     It  coagulated  partially  by  beat^  and 

*  1  qwoit  from  Bcri«ii\aV)i  View  of  the  Prof  r^  ftod  prcieat  8U|t«  of  .AbiibbI, 
GftmiFiry.  P.  103.  108, 
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^me  flakes  fell,  leaving  the  liquor  nearly  transparent  and  colour* 
less.  Acetic  acid  produced  no  coagulation^  and  this  acid,  more- 
over, prevented  its  coagiilation  by  heat ;  hence  it  contained 
albumen.  Muriate  of  baryte^. produced  a  very  copious  white 
precipitate. 

From  experiments,  \vhich  it  v^ould  be  unnecessary  tp  detail  here, 
it  \iras  found  that  1000  parts  cont^ihe^ 

Water 977 

Albumen ^  •  • • .       2'G 

Substances  soluble  in  alcohol   . . « , .••••••     16*6 

(substances  soluble  in  water,  chiefly  sulphate  ofl        ^^^ 
soda?  and  other  salts.    Also  sugar  of  milk  .  •  / 

1000-0  . 

Tlie  principles  soluble  in  alcohol  were  of  a  brown  colour,  and 
seemed  tp  consist  in  part  of  the  lactates,  &c.,  as  usual ;  but  chiefly 
of  9  peculiar  substance  quite  different  from  every  other  that  I  had 
examined,  and  which  bas  a  considerable  resemblance  in  its  sensible 
properties  to  the  external  brown  parts  of  roasted  veal. 

My  want  of  leisure  prevented  me  from  examining  this  fluid 
more  particularly.  It  may  not,  however,  be  improper  to  observe, 
that  the  liquor  amiiii  described  by  Vauquelin  and  Buniva*  dififered 
very  considerably  from  the  above  in  its  sensible  qualities,  as  well  as 
in  Its  chemical  ones.  This  dissimilarity  probably  arose  from  the 
different  circumstances  under  which  it  was  obtained,  theirs,  most 
likely,  haying  been  procured  at  the  full  period  of  gestation.  These 
chemists,  however,  describe  a  principle  obtained  by  them,  soluble 
in  alcohol,  and  having  peculiar  properties,  which,  though  it  ap* 
peared  to  resemble  in  some  respects  that  above  mentioned,  differed 
from  it  in  others.  See  Ann.  de  Chim.  N^  99.  Johnson^s  Animal 
Chemistry,  vol.  i.  p,  2/4.  Dr.  Thonason's  System  of  Chemistry^ 
voL  V. 


Article  III. 

On  the  colouring  Matter^  or  Inkj  g'ected  hf  th^  Cuttle  Fish, 

By  Dr.  Prout. 

Th^  substance,  of  which  an  account  is  given  below,  was  sent 
me  in  the  original  cyst  in  a  perfectly  dry  state.  The'  following 
'were  its  properties. 

It  was  hard  and  brittle.  Fracture  imperfectly  conchoidaL 
When  solid,  of  a  brownish  black  colour,  and  exhibiting  a  slight 
pavonine  lustre,  on  exposure  to  a  strong  light.  In  a  state  of 
powder,  of  a  l^utiful  velvet  black.  No  smell.  Taste  rather 
saltish.     Sp.  gr.  in  powder,  1*640. 

A.  25  grains  were  digttted  in  distilled  wat^*,  and  allcmed  t^ 
VoL.V.  JN^VI.  2I> 
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subside  in  it  spontaneously,  which  took  nearly .  a  wsek  to  effect,  so 
very  slow  was  the  process.  This;  aqueous  solutioa  was  i)rowDish« 
It  wa$  divided  into  three  equal  parts,  two  of  which  w£ire  spent  :ui 
ascertaining  the  efifects  of  tiie  following  agents. 

ly  2.  a.  Heat.    This  produced  no  appurent  change.       ' 

b.  Muriatic  acid  witli  heat.     No  apparent  clmqge. 

c.  Acetic  acid  produced  a  faint  opacity  not  increased  by 

heat.     Prussiate  of  potash  added  to  this  solution  pro- 
duced no  precipitate. 

d.  Qxymuriate  of  mercury  produced  a  very  faint  preci* 

pitate  after  some  time. 

e.  Subacetare  of  lead,  no  precipitate. 

f.  Nitrate  of  lead,  slight  brown  flaky  precipitate. 

g.  Infusion  of  galls,  no  precipitate.  ' 
Hence  it  contained  no  albuminous  matter;  but  a  small  portion 

only  of  a  principle  analogous  to  mucus. 

3.  The  reiliaining  portion  was  evaporated  to  dryness,  in  a  glass 
capsule.  It  left  a  residuum,  which,  when  strongly  dried,  weighed 
*25  grs.  Distilled  water  was  poured  on  this  residuum,  which  took 
up  some  neutral  saline  matter  which  proved  to  be  a  muriate^  with 
a  little  sulphate,  most  probably  of  soda,  though  the  quantity  was 
so  small  that  1  could  not  pretend  to  determine  this.  These  saline 
matters  weighed  about  C«18  gr.  The  rest  was  animal  matter,  ap- 
parently analogous,  as  before  observed,  to  mucus,  and  probaidy 
derived  from  the  membrane  being  the  cyst  in  which  it  was.  con- 
tained. Now  as  V  :  -18  ::  100  :  2-16  parts  of  these  salts  ^  100 
parts  ;  and  as  y  :  '7  -  100  :  -84  parts  of  animal  matter  in  id^tto. 

B.  Diluted  muriatic  acid  was  now  poured  on  the  black'  flatter, 
and  digested  with  it  for  some  time.  To  this  dilute  add/  ^hieh 
was  perfectly  transparent  and  colourless,  was  ddded  pui^  am- 
iponia.  This  occasioned  no  precipitate.  Neutrkl  carbonite  of 
ammonia  was  now  added,  which  produced  a  very  copkioS'^white 
precipitate.  This  was  carbonate  of  lime.  It  weighed  2-6  grains. 
Now  2  6x4=  10*4  parts  per  cent. 

*  .C*  To  the  above  solution  was  next  added  pfaos(rfiate  of  ebda. 
This  occasioned  a  very  copious  precipitate  of  the  triple  phosphate 
of  magnesia  and  a'nmonia.  It  weighed  6  grains  as  24  per  cent. 
Now  this  contained  3*3  *•  of  magnesia,  which  combmed  with  8*7  of 
.carbonic  acid,  formed  7  of  carbonate  of  magnesia^ 

^  *  This  is  founded  upon  the  supposttiQD  that  the  triple  salphatedf  mafiieiU  and 
amrrtonia  is  compi^sed  of  one  atom  of  phospJiate  of  magnesia,  one  atom  of  pbos- 
phate  of  ainmonia,  and  five  atoms  of  'water.  Such  a  supposition  .will  coostituto 
1 00  parts  of  tbis  triple  phospiiate,  liccordlbg  to  Dr.  Wollasion^s  scale,  cf  about 

Phosphate  of  magnesia S5 

Phosphate  of  ammonia '3a 

YfaUr , 38 

ido  . 

JVToir,  acrordiog  to  Foarcroy,  U\s  con\v<^cdof  equ^l  weights  of  each,  whicU 
cornea  very  near  die  above. 


D.  Thebiack  Tesi<hiiaD  vm>:nbwi'  ear«feily.  liantd .  and  weighed; 
in  Older  taeonscitutcff^ cbeekita  tbei  fibove.' its  weight  was  19'S 
grains |csj7^ per  <^er>t^  lodiQatiBg  'a.  liQss)X>f  !"&}  m'iM'  aliove- 
mentioned  processes^  ^Tfais  ii//cbDsidsred  as  the^ptire  col6iiring 
principle.  It  was  of  a  fin&  Ml^Jblack  colour^  atid  bosaested'tfae 
shining  appeaiadoeof  powdered  eharcoal.  •:  it  was  inboluble  in  the 
inuriatk;  mid  sttlpharic  acidsyiifeven' when  assisted  hy  heal.  Also  in 
the  acetic«  Concentrated  ntric  pcid  acted  on  it  teadily,  and  with 
considerable  energy^  abundance  of  red  fumes  beings  emitted ;  and 
at  length  a  partial  solation>  beii^  ibnned  of  a  Toiy  deep  reddish 
brown  colour.  A  solution  of  pore  potash  added  to  this  solution 
produced  no  precipitate;  but  a  solution  of  the  subcarbonate  of 
potash  product  a^light  one.  A  solution  of  caustic  potas()^  assisted 
by  heat,  likewise  effected  a  partial  solutkm  of  this  substance.  Also 
caustic  ammonia  in  a  slighter  degree.  The  colour  -xif  tbe$e  solu* 
tions  was  of  a  deeper  brown  than  that  in  nitrieaeid.  :  The  m^riatilr 
and  sulphuric  aciib  produced  a  slight  precipitate  when  added  to 
thb  alkaline  solution^  hut  not  the  nitric  acid^ 

It  burnt,  without  melting,  with  oonaderable  difficolty,  emitti6g 
the  usual  smell  of  btuming*  animal  matters^  'sioncwfaat' modified  b^ 
a  fishy  odour.  It  lelk  a  very  minute,  portion  of  reddish  ashes, 
which  proved  to  be  a  mature  of  red  *<»iide  of  irbn,rlii]i€r,af)d 
magnesia,  the  quantities  in  the  order  mentioned,  that  of  the  oxide 
of  iron  being  greatest.    Hence  100  parts  of  this  substance  contained 

Peculiar  black  colouring  matter  . .' •  •  •- • , V  78"0p,    /, 

Carbonate  of  lime  . . . . . . . .,.  • . .  * . . ..... .  .^  . .  l0*40    ,  '- 

.  .    CartK^paXe of  magpe^i^ j.  .>......  .^<j.  1,.  .  7^*^., 

.  Muriate  of  sodaT.  .«••••...'.. . . .  •  •,.••  %•  •  •  ^.\  -'Q^ik  ^'  - 

.  Sulphate  of  soda? . .  • ^* ...........  j. ..,..  •  •  •  X       ,  t       / 

Amml  iiialt^  analogous  to  pauciiis  .^ ...;.,  ^  ^ ..  ^,      8«| .     , 

.     .  .   X^SS*  «.#  J*  •  ••«.  •  ••••••«•.•  •"•>,•  *.r.i  •  •  •>  fc-^  •  ..»  ^  ^  .  •  ,     i..^O\l, .    .  • 


■.*^lr 


-  ."i 


A ; The  carbonates;  (^magaesia  and  iime>  .from: their r  being  so 
readily  ea^tracjtod  almost  entirely  by  the^  muriiitie  !aeid^  ^appear  to 
have  beea  in  a  state  of  mechantfsaV  fixture  only  ija^  this  so^tanoe. 
-The  iron  uodonbtedly  formed  a  eooiponent  psUrro£it,'ras  hndoes  in 
the  colouring  matter  qf.  <dDe  blood,  i  The^qtiantityol  possessed  was 
too  small  to  enable  me  to  make  the  investigation  so  complete  as 
could  be  wished  3  ^hough;^  fhym^hathaBbe^nwd,;-h -wttl  ap[^ar 
to  be  chie^  ch^racteW?eq^'its;|ie^r^e  |)^^^  ii    V;         ;  ?* 

Mr.  G^  Ig^emp^  has W4e  ^|9pW(?^eri^^ 

its  recent  state.  He  appears  to  have  con^df^x^  it  a&.  gpDtsjsting  of, 
or  at  least  containing,  albumen ;  but  apparentW  witbout  liny  very 
good  reason.  It  appears  to  me,  that  all  the  effects  of  t!6agulation9 
precipitation  by  alcohol,  mineral  acids^  metalline  solutions,  &c.. 
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described  by  him,  did  uot  depend  upon  albumeni  but  open  a  tpe- 
cies  of  mucus,  which,  probably,  had  he  tried  it^  would  aa  readify 
have  been  precipitated  by  acetic  acid  and  heat,  as  by  any  -of  the 
mineral  acids.  If  albumen  bad  really  existed  in  it,  I  stc  no  reason 
why  1  should  not  have  met  with,  at  least,  traces  of  it  in  the  aqueous 
fiolution,  (A)  since  it  is  well  known  tliat  albumen  may  be  dned  at 
a  low  temperature,  without  injuring  its  properties  of  dissolving  in 
water,  or,  as  far  as  I  know,  any  of  its  properties.*  I  cannot  say, 
indeed,  how  the  s))ecimen  1  obtained  was  dried ;  but  it  bad  the 
appearance  of  having  been  dried  spontaneously  by  simple  exposure 
to  the  air.  The  properties,  of  the  colouring  matter,  as  described 
by  Mr.  Kemp,  do  not  differ  materially  from  those  above  described. 

After  all,  however,  it  would  be  desirable  to  examine  tbia  sub- 
stance in  its  recent  state,  as  it  appears  to  have  undergone  some 
changes  in  drying 

This  substance,  from  the  length  of  time  which  it  takes  to  subside 
in  water,  appears  admirably  contrived  for  the  purpose  of  concealing 
tlie  animal  from  his  enemies,  &c.  A  property  also  which,  added 
to  the  permanent  nature  of  its  colour,  must,  as  Mr.  Keinp  ob-* 
serves^  render  it  valuable  as  an  ink^  or  water  colour. 


Article  IV. 

Refutation  of  Mr,  JValker's  Claim  io  the  Discovery  of  the  Uses  of 
the  Cerebellum  :  with  further  Observations  on  RespircUion.  By 
Dr.  Cross. 

(To  Dr.  Thomson.)  ' 

SIR,  Qhugtm^  JfrnBfi%\S.    '- 

In  the  27th  number  of  your  Annals  of  Philosophy  there  appeared 
a  letter  from  one  Dr.  Leach,  in  which  it  is  peremptorily  asserted 
that  Gall  and  Spurzheim  have  anticipated  me  in  the  discovery  of, 
the  function  of  the  cerebellum,  and  of  the  structure  of  the  *'  sp'mal 
mass  of  nerves,*'  . 

*  I  may  observe  in  addition  to  the  above,  that  as  far  as  my  blncnratloB  ex-- 
tends,  nlHirneo,  sued  as  i.i  exists  in  the  blond,  is  not  foaod  asa  prodntt  of  aecra* 
tion,  eitbor  by  a  niUcou!"  n)f>mbran(>,  or   glandular  apparatas.     I  am  awam  tkat 
muiiy  '•ubii;aDce8   unje  been  called  aibu.Tien  by   different  cli\femi&ts,   which,  aa  ^ 
B^rzdius  b'-st  showed,    rvere  not  eatitled  to    the  name;  as  for  aXMtfplCy  the 
R.i!".us  o^  .!io  g.  11  »<H<tde~,  vrhic\t  appears  to  possess  many  of  its  propertiei,     BiA 
tl.i.  fs  p'e'Mpii  r'*it  bv  \cei\c  acid,  even  without  heat.     It  cannot  therefore  be 
Rlbii'^-.^i.,  .  (Mret  IS  re\\  kr  own  that  a  solution  of  albumen  In  acetic  acid  oiaj  he  ' 
b""^  :;  A  i^M^'  vN  Ur^'ji-v  ofi,  and  that  pnissiateof  potash  precipitates  it  Arom  tin  - 
ciy  ii  •  ■.  :,  a^  s^as  fi)-t  shown,  I  believe,  by  the  above  mentioned  exceneot- 

cS^..- .  •  ..'.\a 'xls     )> reci pi 'a.es  albumen  from  iti  soliition  in  acetic  acMf. 

fc:.;  .'.    '.'vaiit-a^c  '^f  vv-d;ssolvtn;the  precipitate,,  if  added  .in  emspL^ , 

■>  ^■'■■'-    '       >  '..>.'  ^nd  pr'iisia^e  of  p->iash  may  perhaps  be  oontfidered  at  thi!  belt  ' 
t'-'.:  .,'/    ;   ,!;.  v::  a;  pn^.-eut  Knowvi.    Tc^c  ^(lob^horic  acids^  also,  and,  I  beHeffc^ 
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'"  In  the  28th  number,  Mr.  Alexander  Walker  comes  forward^ 
strikes  Dr.  Leach  off  the  field  foy  giving  a  flat  denial  to  his  most 
unfounded  assertion,  and  thrusts  in  a  claim  for  himself  to  the  dis- 
covery. Mr.  Walker,  in  quoting  from  my  letter,  begins  at  the 
middle  of  a  sentence,  and  thus  ri^akcs  me  appear  to  deduce  a  con- 
clusion from  most  insufficient  data.  Moreover,  he  merely  quotes 
my  first  conjectures  on  the  subject  vnthout  giving  the' smallest  hint 
of  the  decisive  experiments  to  vrhich  they  led.  Genuine  philosophy 
ought  to  expand  the  breast  with  candour. 

1  tiever  before  saw  Mr.  Walker's  iSpeculations  on  the  nervous 
tvstem,  or  knew  that  they  exbted.  Had  I  seen  the  third  volume  of 
the  Archives  before  I  wrote  to  you,  I  would  not  certainly  have 
claimed  the  discovery  of  the  qoadnpartition  of  the  spinal  marrow* 
This  discovery,  although  quite  original  on  my  part,  belongs,  from 
priority  of  publication,  to  Mr.  Walker,  ftlr.  Walker,  however, 
tias  not  anticipated  me  with  respect  to  the  sacral  termination  of  the 
spinal  marrow.  I  am  the  first,  so  far  as  my  reading  has  gone,  to 
lift  off  the  Cauda  equina,  and  show  the  marrow  terminating  at  the 
tacrum  in  a  sharp  point  like  the  quill  of  a  porcupine.  This  dbco- 
very  rather  militates  against  the  old  doctrine  that  the  spinal  marrovf 
is  just  a  bundle  of  nerves  proceeding  to  and  from  the  brain,  which 
doctrine  Mr.  Walker  has  adopted.  "  The  spinal  marrow,"  he 
disserts,  ^'  serves  no  other  purpose  than  a  nerve  would  have  done  ia 
the  same  situation,  although  from  its  being  protected  by  the  canal 
of  the  vertebrae,  and  the  productrons  of  the  cerebral  membranes,  it 
requires  not  the  strong  and  more  close  investments  which  the  nerves 
possess  in  order  to  protect  them  in  their  passage  among  moving 
organs.**  (Archives,  vol.  iii.  p.  142.)  I,  on  the  contrary,  vicvr 
the  cerebrum,  cerebellum,  and  spinal  marrow,  down  to  the  veiy 
point  of  this  porcupine  extremity,  as  one  continuous  organ,  which 
may  be  stylea  the  animal  brain,  while  the  cauda  equina,  and  all  the 
vther  aninaal  nerves,  are  merely  derivative. 

I  do  not  know  whsrt  Mr.  Walker  means  by  quoting  from  the 
Aixrhtves  about  the  cerebellum.  His  hypothesis  regarding  the  cere- 
1)ellum  is,  that  it  Is  the  organ  of  volition ;  and  he  arrived  at  this 
came  hypothesis  by  the  following  logical  ratiocination.  Because  the 
situation  of  the  cerebellum  is  opposite  to  the  situation  of  the  faccj, 
therefcre  the  functicm  of  tibe  cerebellum  must  be  opposite  to  the 
function  of  the  face ;  and  it  being' an  understood  maxim  in  physio- 
logy thiEBt  sensation  is  just  directly  opposite  to  volition,  and  us  sensa- 
tion resides  in  the  fece,  so  volition  must  reside  in  the  cerebellum. 
This  doetrine^is  said  to  be  corroborated  by  this  sapient  consideration^ 
^  that  at  the  organs  of  sense  and  the  cerebellum  are  the  Jirst  and 
the  hsi  portions  nf  the  nermus  system,  so  sensation  and  volition  are 
the  first  and  ttie  last  of  its-  functions.**  Although  here  the  onus 
probandi  lies  with  Mr.  Walker,  yet,  to  put  this  absurd  and  ground- 
lefels  hypothesis  at  rest,  I  may  mention  tliat  volition  ranks  among  the 
limniities  of  mind,  whose  isrgui  isthe  cerebrtim  ; '  axid  tianl  ^^^^\& 

««f  the  teitbnuD^  whi)^  the  cere\)tftra\  ttmsMaa  TOaKA.>  ^^2»s»» 
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\sr,  whiclf  I  humbly -sufamit  n  juat  «  Iqm  br.ipirtiwi.'^j'M^r 
JIut's  (ude.  iod^ested  hypothesia  iTgardbg  t&e^'c^n^^^uiB  Joaiti^ 
tWefor^  fall  to  ^e  ground.  .iTbere.  ii  not.  fK^.yi^Jjxm.Ufa. 
about  the  <Trebelluin  iup|)lyii^  .the  &ce  w|th  ne^oUi  f^fjW^ .  Oil 
the  cbatary,  tie  ratijces  out  a  dii^  oppeitioq  betfr^  'tjte^ce  iwl 
cerebellum.  Had  Mr.  Walker,  in  nii  -  U>ok,  ^bioK,  Cflojitctati^ 
way,  thrown. out  a  iunt  that  perhaps  the  &cq  JuigM  denve  iu 
nervous  sup^y  from  the  cciebelluin,  yet  he  woul4  -Iwtc  jnd  po 
claim  to  the  discovery ;  for  a-dUcovery  it  not  made  nnt(l  ^onif:  kind 
of  proof  has  been  adihiced ;  but  it  happens  unfoRttofi^dy  for  Mr. 
Walker  that  there  is  not  even  the  smallest  biot,'  froni  thebegiiinj^ 
to  the  end  of  his  tract,  that  could  at  all  lead  m  ttu:  sn^ipllest  <^;gn>e 
towards  the  discovery.  On  the  contrary,  Mr.  Walker  ^  kept  K^ 
&ce  right  away  from  the  true  direction,  and  lookf  earp^tly..dpwn 
through  the  foramen  majfoum  after  the  posterior  fiotumD9.of  the 
spinal  marrow  as  far  as  his  eye  can  reach.  Mr,  Walker's  voBtwin  v 
just  about  as  bn  from  the  fut^ction  of  the  ceiebellum  aa..DT.  Gairs 
amativeuess.  .      .     ,, 

'My  letter  to  you  does  not  announce  that  I  intend,  to  loiie  thesf 
diicoveries  the  subject  of  my  promised  vork.  My  anopupc^ 
subject  is  physiology  and  physiognomy,  in  wtucli  tlicr^are  yet,  vast 
vegionsof  terra  incognita. 

Notwithstanding  the  grand  eulogy  bestowed  by  Mr.  Walker  *ffoa 
Dr.  .Spurzb«i&i's  work,  J  canuot  help  viewiog  it,  v^tb  the  exceptios 
.of  a  liale  anatomical  discovery,  as  a  most  &nciful  production.  1^ 
.alchemists,  asalrieiHlof  mine  lately  remarked  when,  talking  op 
.this  very  subject,  did  actually  iniarove  the '  science  ,t4  che.mistiy, 
.although  they  have  never  yet  found  out  tbe  philowpher';)  ^tooe.  Bt(t 
eoough  on  this  subject  at  present,  as  1  intcDd  to  take  a  future  oppor- 
.tuDity  of  making  a  few  critical  remarks  on  the  Galitan  doctrine. 

In  order  ux  render  this  le^er  more  wurihy  of  insertion,  nllow  me 
to  say  a  little  in  amplificuioa  of  the  theory  of  respiration  broaclied 
in  my  ionner  ktter.  Of  th«  three  fundamental  functions,  respira- 
,t)on,  nutrition^  and  pr(^>agit^oii,  only  two,  respiration  and  nutri- 
,tion,  are  ioamediately  connected  with  the  life  of  the  individual-  The 
,third  is  prguKctively  concerned  with  the  coutinu^tion  of  t(ie  specie») 
and  indeed  IS  not  evolved  till  an  advanced  period  of  life. 

What  becomes  t^  the  food  which  Js  swallowed  ?  Some  goes  to 
jlie  growth  of  the  body  in  youili,  some  in  certalti  constitutions  to 
obesity;  some  passes  off  ii^  alviue,  urinary,  and  cutaneous  excre- 
i^tiDns,  in  cerumen,  snot,  &o;,  but  utl  tLcJse  excretions,  with  the 
largest  alio waiice,  io  not  nearly  balance  tlie  quantity  o£  food  de- 
'^f^red,  WlKn  it  is  moirieov^r  considered  tluil:  some  unimals  do  not 
-jpbw  at  all  front  biftli.  till  death  ;  liiai  alt  atiinials  during  a  great  part 
;'^f  life  do, not  grow;  th^t  inanygr^«^^iti9Terb[4i:fWie,firt;  dljpt 
;  iiLasutejof  health  the  excratioiiH  a^  trifling>.'Bpdi3aFt^  |*oie,()( 
;  n^ouE  thatt  of  nutritive  mattnals,  ,asfi^  t,i*k  Vf^iv'i^  .wUflb 

aucb  oiber  excretion  whutevei,  tlte  uwfamf' \ift^»it«A.  qjuW  OMt- 
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tis^ed,  and  looks  about  for  $ome  more  important  function  upon 
which  the  great  qaahtfty 'bf  chyfe  'afeorbed  may  be  depended* 
Ph^'siolbgi^ts  have  traced  the  food  through  the  alimentary  tiibe  and 
lacteal  vessels  into  the  subclaveahTein';  the  chyle  having  got  feirly 
into  the  circulation,  is  hurried,  along  with  the  blobd  and  lymph 
returning  from  all  parts  of  the  body,  to  the  lungs.  All  the  bloody 
and  all  the  chyle,  and  all  the  lymph,  must  perform  the  pulmonary 
circulation  before  they  be  admitted  into  the  great  systemic  circula- 
tion. Now  let  us  attend  to  what  takes  place  in  the  lungs.  According 
to  your  own  calculation,  as  stated  in  the  7S7th  page  of  the  5th  voL 
of  your  System  of  Chemistry,  3d  edit,  there  arc  thrown  out  of  the 
lungs  by  ordinary  respiration  in  24  hours  no  less  than  40  00()  cubic 
inches  of  carbonic  acid,  a  quantity  which  contains  about  |-  lb. 
avoirdupois  of  solid  carbon.  Whence  is  this  carbon  derived  ?  The 
food  is  the  only  source  from  whence  such  a  supply  of  carbon  cart  be 
derived  ;  wbile  the  bipod  is  at  once  the  grand  reservoir  6f  carbon  to 
the  lungs,  and  the  vehicle  of  vitality  to  the  body.  By  this  conjoint 
view  of  respiration  and  nutrition,  two  mysteries  are  cleared  up  at 
once — the  source  of  the  carbon,  and  the  primary  purpose  of  the 
food.  The  life  of  man  has  often  been  poetically  compared  to  the 
burning  of  a  fire,  taper,  &c.  This  poetical  turns  out  a  scientific 
analogy.  As  long  as  there  is  a  supply  6f  fuel,  and  a  free  admission 
of  air,  the  animal  fire  continues  to  burn ;  the  carbon  of  the  ftiel 
combining  with  tlvc  oxygen  of  the  atmosphere,  and  forming  car- 
bonic acid.  Whenever  the  supply  of  fuel,  or  of  atmoj^pheric  air,  is 
interrupted,  the  fire  declines ;  if  the  interruption  is  momentary,  the 
fuel  may  rekindle ;  if  the  interruption  has  been  too  long,  the  fire 
goes  out  for  ever.  Thus  we  see  that  respiration  is  the  great  primary 
junction  for  whose  sake  digestion  was  instituted;  while  all  the  ex- 
cretions, like  the  ash-pits  of  a  furnace,  are  things  of  merely 
secondary  motnent  in  the  animal  economy.  To  ensure  a  supply  to 
respiration,  Carbon  has  been  tnitde  the  great  substratum  of  vegetable 
and  animal  fabric — the  chemical  skeleton ;  so  that  wlien  chyle  is 
deficient,  the  very  substance  of  the  body  is  carried  off  to  the  lungs, 
and  sacrificed  on  the  shnhe  of  resjnration.  No  living  organized 
body,  from  the  primitive  gemi  tip  lo  the  adult  stdtdre,  from  the 
microscopic  animalcule  np  to  tlte'wiiMey  frbm  the  riidest  lichen  up 
to  man,  has  ever  been  seen  wichewt  organs  of  respiration.  Tlie 
cotyledons  of  vegetable  seed  must  ^rii it  carbonic  add  gas  ere  the 
radicle  begins  to  send  down  its 'fibres  into  the  earth';  and  iftheso 
cotyledons  cease  their  respiration,  fitnd  &il  to  become' seminal  leaves 
'before  the  plumula  rises  and  spreada  itis  foliage  to  the  heaven?,  the 
plant  dies.  If  the"|X)tes  of  alecund^gg  are  stoffped  up,  the  hen 
may  hatch  tipoh  It  whfle'ste  litis  lidlf  In' hi*- te^  bringing 

jforth  the  chick.  ■  Nor  doei^he  chi^k^^  after  it  is  fully  formed,  delay 
a  moment  to  drive  its  bilt'thtOBghr.  the  shell  for  the  free  fidmission  of 
air.  The  embryo^  erie  it  &^gins  to  evdlVe,  is  connected  to  the  iiterus 
by  means  of  a  plaiH^tita  ai^'an  intehn^iafe  aget^t  between  the  Ifcetus 
and  the  maternal  lungs ;  and  wiienrmlb^  AinctSia  of  llv^  ^Wi^i:^'^ 
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and  the  foetal  circulation  cease^  that  moment  do  th^  thorax  and 
diaphragm  commence  operation ;  and  if  the  placental  function 
ceases  for  but  a  few  minutes,  before  the  mouth  or  dostrib  get  into 
atmospheric  air,  the  child  is  irretrievably  gone,  lliat  thorax  and 
that  diaphragm,  having  once  begun,  must  continue  their  motion  till 
death.  The  first  sign  of  death  is  the  disappearancie  of  respfaration ; 
and  the  first  sign  of  recovery  from  asphyxia  is  a  renewal  of.  respira- 
tion. It  is  not  until  God  breathes  into  the  nostrils  the  breath  of  life 
that  man  becomes  a  living  creature ;  and  no  sooner  does  the  brelith 
cease^  than  man  becomes  a  mere  lump  of  organized  cllny. 

Upon  this  view  of  respiration  and  nutrition,  and  Upjon  the  ifeci- 
procity  of  their  functions^  or  rather  upon  the  subordination  of  nutri-^- 
tion  to  respiration,  I  have  formed  a  new  theory  of  diseases,  and  mofe 
rational  and  successful  methods  of  cure.  To  enter  upon  this  subject 
would  be  encroaching  in  kind,  as  well  as  quantity,  on  your  Journal. 
That  purgation  is  a  cure  for  melancholia  and  mania,  1  in  the  mean 
time  take  this  opportunity  of  announcing ;  both  to  secure  to  myself 
the  discovery,  and  the  sooner  to  remove  the  most  afflicting  and  the 
most  horrible  of  all  the  sufferings  of  humanity.  The  rationale  and 
cases  shall  be  brought  forward  in  detail  elsewhere.  I  expect  shdrtlV 
to  see  many  who  had  recommended  or  administered  a  few  doses  6S 
physic  to  these  diseases  start  forth  as  claimants  of  this  discoVeiy. 

I  remain,  very  respectfully,  Sir, 

Your  most  obedient  servant, 

J6HN  Cross. 


Article  V. 

Experiments  showing  that  in  Hepatitis  the  Urine  confains'mtkeit^ 

By  Mr.  C.  B.  Rose. 

(To  Dr.  Thomson.) 
SIR,  E^,  jpra'ty  ntt. 

Permit  me,  through  the  medium  of  yoMX  Amals^  totransibft 
to  its  chemical  and  medical  readers  the  knowledge  of  the  absehce  cf 
urea  from  urine  not  being  confined  to  the  urine  of  diabetes  only; 
for,  while  examining  the  urine  of  a  girl  labouring  under  a  chronk? 
inflammation  of  the  liver,  I  could  discover  no  trace  of  ntea: 
indeed,  its  absence  was  as  complete  as  in  cases  of  diiabefes  mdlitus; 
and  I  have  ascertained  this  to  be  the  case  by  a  repetition  of  my 
experiments  on  the  urine  in  several  cases  of  acute  as  well  as  chronic 
inflammations  of  the  liver.  The  urine  operated  upon  in  'acute 
hepatitis  was  rather  high  coloured;  in  the  chronic  disease,  it  was 
pile  j  its  odour  not  so  urinous;  its  specific  gravity  less  than  that  6S 
Ileal  thy  urine ;  and  consequently  left  a  smaller  quantity  of  extrtct 
ikAcd  evaporated. 
IVftetfiier  the  -abcrve  itite  ot  \\v4  \xt\tfe  %  tojj^mdatit  *cln  ih^ 
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dyspeptic  ^stomHch  from  hepatitis  only,  or  on  every  case  of  dyi^ 
pepsia,  I  have  not  yet  satisfied  myself;  but  I  intend  pursuing  the 
subject. with  that  view. 

Unavoidably  drawn  by  this  discovery  to  turn  my  thoughts  on  the 
nature  of  secretion  and  digestion^  I  have  dared  to  indulge  in  specu'^ 
lative  ideas.  That  there  subsbts  a  great  connexion  between  the 
stomach  and  the  kidneys^  not  merely  sympathetic^  and  that  the 
state  of  the  urine  depends  very  much  upon  the  state  of  the  digestive 
organs^  has  long  been  observed ;  but  that  there  existed  this  decided 
concatenation  between  the  liver,  stomach,  and  kidneys,  was  not,  I 
think,  before  known.  As  this  concatenation  is  demonstrated  by  the 
above  circumstance,  is  it  not  probable  that  the  kidneys  have  a 
isimilar  consent  of  action  with  all  the  chylopoetic  viscera  ?  And  is 
it  too  sweeping  a  conclusion  to  draw,  from  our  present  knowledge  * 
of  secretion  and  digestion,  if  we  say  that  it  is  probable"  in  diabetes 
mellitusthe  saccharine  quality  of  the  urine  is  dependent  on  the 
morbid  action  of  the  stomach,  and  the  absence  of  urea  from  the 
urine  on  a  deranged  state  of  the  hepatic  function  ?  Or  to  sugge^^ 
the  probability  that  some  one  or  other  of  the  proximate  elements  df 
the  urine  is  lost,  or  a  new  one  added,  by  a  morbid  action  of  one  6t 
the  chylopoetic  organs?  For  instance,  what  change  in  the  urine 
may  a  schirrhous  pancreas  produce  ?  These  inferences  must  not  be 
tolerated  until  more  data  are  produced ;  nor  should  I  have  hazarded 
^either  of  them,  had  I  not  some  reason  to  believe,  from  the  exami- 
nation of  the  urine  of  two  dyspeptic  patients,  that  the  want  of  ureH 
•is  observed  in  cases  of  hepatitis  only. 

Might  not  the  want  of  urea  in  the  urine  of  persons  attacked  Witb 
hydrocephalus,  be  a  diagnostic  mark  between  hydrocephalus  idiopa^ 
tkicuSf  and  hydrocephalus  ^rom  altered  function  of  the  liver? 

It  is,  I  trust,  the  general  opinion  of  the  physiologists  of  the 
'present  day  that  the  kidneys  are  not  merely  separating  but  secrethig 
•organs :  and  the  absence  of  urea  in  hepatitis  I  consider  as  an  addr- 
tional  fact  in  support  of  the  latter  opinion ;  for  if  that  state  of  the 
stomach  consequent  on  a  morbid  action  of  the  hepatitic  system  h 
"productive  of  a  want  of  urea  in  the  urine ;  and  if  urea  has  nevtfr 
been  found  in  the  blood  (which  it  never  has) ;.  must  we  not  inilcfr 
'that  its  elements  are.  the  products  of  digestion;  that  they,  in  a 
peculiar  state  of  combination,  are  presented  to  the  crypte  of  tlte^ 
kidneys,  where  it  is  presumed  the  secretory  power  resides,  andtheite 
reqombined.  I  have  communicated  this  fact,  and  my  reflections  <Xe 
it,  to  you,  in  its  uniixplored  state,  merely  with  the  view  to  excite 
)Ein  inquiry  into,  and  an  examination  of  the  subject,  by  persons  Mf 
more  equal  to  the  task  than  myself.  . 

You  may  insert  the  following  also,  if  you  thiiik.it  woHfi  notitfe. 
Perhaps  to  those  of  your  medical  readers  who  ate  but  little  versed  In 
chemical  analysis,  and  not  furnished  With  any  chemical  Apprtratul^ 
'and  yet  would  be  desirtmsbf  examintjijg  the  urine  in  hepatitis,  1I0| 
only  with  the  intent  to  prosedite  the  alwlve  inquiry,  but  also  to-aarilH' 
in  estabfishin^  tfaeldiagtiosb  of  that  dUi^tae^ "abrkoC  tfM^e^*^'^ 
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meltiod  I  have  bllowed.in  my  experimenu,  and  a  d^scriptioi]  of 
the  appiiratus  I  have  invented  to  operate  witb,  may  i)ot  bfl  Uiiacj- 
ceptabl.'.  ,      '  ,  .   '   .         " 

Dr.  Henry,  in  the  first  numljer  of  the  Anruiti  tf  Pkflost^Tm, 
after  having  relaied  wme  experlmeats  on  the  urine  discharged  la 
diabetes  mellilus,  in  which  he  employed  (lu^  nitric  acid  with  the 
extract  es  a  test  of  nrea,  says,  "  There  is  one  property,  however, 
of  this  sulistance,  originally  pointed  out  by  Foiirctoy  and  Vaiif- 
quelio,  which  enables  us  to  detect  urea,  even  when  present  ia  suc& 
minute  quantities  as  to  escape  discovery  by  nitric  acid.  Amidst  th^ 
great  variety  of  animal  products,  this  appears  to  be  the  only  one 
which  is  decomposed,  when  in  a  state  of  solution,  by  ttie  tempersr 
ture  of  boiling  water.  At  this  low  degree  of  heat  its  elements^  belf 
together  by  a  balance  of  affinities  which  is  easily  disturbed^  afraiige 
themselves  in  a  new  order;  ammonia  and  carbonic  acid  are  gene^ 
rated;  and  carbonate  of  ammonia  is  composed,  equivalent  in 
weight  to  about  two-ihirds  that  of  the  urea.  It  is  in  the  fluid,  there- 
fore, condensed  during  the  evaporation  of  diabetic  uiine,  that  we 
are  to  look  fi>r  traces  of  the  existence  of  urea ;  and  in  this  fluid  I 
have  invariably  found  a  sufficient  qunntiiy  of  carbonnte  of  ammonia 
to  restore  the  colour  of  reddened  litmus  paper,  and  to  precipitate 
muriate  of  lime."  In  my  search  for  uvta  1  have  generally  chosen 
tliis  method  by  distilling  the  urine,  and  applying  llie  tests  (o  the 
condensed  fluid,  in  preference  to  the  more  tedious  process  of  evapo- 
ration for  the  extract,  &c.  In  Dr.  Henry's  paper,  {Antiah  oj  Phi- 
hsophj,  No.  I.)  and  in  his  Elements  of  Experimental  Chemi^lrj', 
may  be  found  information  sufficient  to  enable  any  one  to  accomplish 
tlie  e.^nmipatiou  of  urine  (or  the  above  purpose  with  the  necessaiy 
precisloti. 

Having  xxillected  the  condensed  fluid,  I  put  soine  of  it  into  a 
wine-glass,  to  which  1  add  some  solutio  muriaus  caida  ]  if  a  preci- 
(Mtnte  subside,  I  drop-aome  acidum  muriaticum  )*to  the  uquid, 
which,  from  its  greater  speciHc  gravity,  passes  to  the  bottom  of  the 
glass,  comes  in  contact  with  the  jM^cipitate,  aiidl  a  brisk  effer- 
vescence follows,  the  decisive  test  of  the  exiitence  iof  urea  in  the 
urine.  ___ 

Not  being  i^ovideJ  nilb  retorta,  ftc.  the  iblUwing  apparatus  ii 
what  J  have  coiMtrtKHe4- to  effect  tfae  distillation  of  tjie  urine,  and  it 
answers  the  purpose  exiremely  well,;  My~  retort  V  ^  Fj^orecce  oi>- 
tiasic;  to  which,  by  means'c^  a  perforated  cork,  |  |^#kpt  a  barometer 
tube,  which  lias  a  small  part  at  the  end  next  the  flask,;foent  to  laihef 
an  acute  angle,  and  at  ttie  other  cod  a  poriioiL9tt£(^ntly  long  that 
it  may  reach  nearly  to  the  bottom  of  the  recover,  bMft  lb  nearly  a 
r^htanglfi^.£i].jhat.ffilieaJhe^Qpp!^le..j&Dd%  O^  ptaae'f  in  tlieir 
lespectives  places  the  tube  lies  in  an  inclined  pUme.  By  tneans  of 
^«,.le;^ther  collar  fastened  .to  the  .top  of  a^r,  I  fix  ia  it  a  wide 
ji^uthed  bottle  for  a  receiver.  .Thelawercpd  of  t^e  tube  pKKs 
jato  thisj.tKrop^  a  perforated. cprk.  ana  a'^mairBhort  tube  ia  paMci 
into  dtf  TecAfei\atAxuA.tA.  -iik'ixA.  <4^.  IQw  foi^lboold  ^ 


1915.]  ihe  Urine  conlains  no  Urta.'  42f 

luted  into  tlie  bottle ;  perhaps  putty  is  the  best  lute.  TTm!  jar  is 
filled  With  cold  water  as  i  rbfrigeittor  }  but  the  pribcipal  vent  in 
condensing  the  vapour  is  a  glass  siphon  (and  so  efficient  is  it,  that 
the  Condensed  vapour  fulls  guttatim  into  the  receiver).  It  is  placed 
so  as  to  convey  cold  water  on  to  the  tube  which  connects  the  retort 
with  the  receiver,  and  this,  trickling  along  it,  is  received  by  a  large 
bason,  in  which  the  jar  and  bottle  stand.  The  tube  may  be  luted 
to  the  flask  and  bottle  with  a  stiff  dough  of  flour  and  water.  If  the 
lute  is  not  carefully,  and  in  sufficient  quantity,  applied  around  the 
tube  where  it  passes  into  the  cork  of  the  receiver,  the  water  from 
the  syphon  will  wash  it  away,  and  into  tlie  receiver,  making  the 
liquid  cloudy,  and  oblige  you  to  repeat  the  process.  The  longer 
the  tube  is  to  convey  the  vapour,  and  the  larger  its  calibre,  the 
better  it  ii  for  your  purpose.  The  calibre  of  the  syphon  may  b^ 
between  a  twelfth  and  a  sixteenth  of  an  inch'  in  diameter.  These 
tubes  may  be  bent  in  any  form,  with  the  assistance  of  a  latnp  and 
blow-pipe,  or  a  blacksmith's  fire.  Fearful  that  my  description  of 
the  still  which  I  have  been  iu  the  habit  of  using  is  not  sufficiently 
clear  to  enable  any  body  to  construct  one  by  it,  I  have  subjoined 
a.  rough  sketch  of  it  as  it  appears  when  in  use.  The  readiness  with 
which  its  materials  may  be  had,  the  ease  with  which  it  may  be 
coDfitructed,  and  tlie  convenience  of  such  a  simple  apparatus  to  the 
juvenile  experimentalist,  are  things  which  I  hhpe  will  in  some 
measure  repay  yoii  for  giving  the  above  tedious  description,  and  the 
following  ^etch,  a  place,  which  might  have  been  occupied  by 
Homething  of  more  iuiportance. 

I'remain,  Sir,  youn  most  respectfully, 

C.  B,  Rose. 


a,  the  Florence  <iil:^lask  j  %,  tliil'Wtle,; u  the  receiver,-'  rf  thi 
jarin  w%h  the'botiie  i8''fl»ed;yi  TSeWTMpctwtube' ttr  conVA 
tbevapourj  e,  .thejug\ofcol9  «te(:|';K:Uie  jlMsiyph^ 
Inuoo' ui  wnich  ttlie'^  itu^ '    '     ■    --.^ 
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Article  VT. 
tiepUj  to  Mr.  ]?hiUip^s  Animadversims.    By  Mr.  Hunie. 

(To  Dr.  Thomson.) 

SIR, 

WnK]S  your  correspondent,  Mr.  Phillips,  ahall  have  iSnUhed  h»L 
consultation  with  Klaproth's  Essays  he  will  find  me  ready  to 
proceed  in  my  reply.  Mr.  Phillips  has  practised  the  art  of  garbling 
most  dexterously  in  his  last  letter  to  you,  it  is  therefore  incumbent 
on  him,  in  order  to  satisfy  your  readers  at  least,  that  he  turn  once 
more  to  the  Analytical  Essays,  and  read  and  explain  many  pas- 
tages  which  are  more  immediately  connected  with  the  subject. 

If  Mr.  Phillips  be  unwilling  to  perform  the  task,  or  ashamed  to 
admit  the  truth,  [  shall  mention  a  few  of  jthe  items  to  which  I  re- 
fer, as  proofs  that  Mr.  Kiaproth  never  applied  nitrate  of  silver  as  8 
test  for  arsenic,  and  that  lie  never,  on  any  occasion^  combined  it 
X¥ith  the  oxide  of  arsenic,  where  alone  4t  is  so  eminently  useful: 
for  I  never  heard  of  a  single  instance  where  the  acid  of  arsenic  had 
been  exhibited  as  a  poison  from  sinister  motives.  But  I  shall  not 
take  up  your  time  and  space  further  than  to  o&r  the  following 
leferences  to  Mr.  Klaproth's  work. 

Vol.  i,  p.  566.  ^^  Both  the  solutions  of  the  arsenical  arule  in 
ivater  showed  exactly  the  same  s^pearances  v^^rich  are  exhibited  1^ 
any  other  aqueous  solution  of  arsenic.''  Here  is  an  exanople,  where 
Mr.  Phillips  must  acknowledge  there  can  be  no  quibbhng  aboiit 
the  author's  acquaintance  wim  the  superior  efficacy  of  silver,  (or 
none  was  used.  Mr.  Kiaproth  then  proceeds.  <*  By  combination 
with  lime-water,  they  (the  two  solutions)  yielded  arseniate  of  lime: 
with  sulphuret  of  ammonia,  yellow  sulphurei  of  arsenic  (orpiment) : 
and  the  green  pigment  ofScheele^  with  ammoniacal  oxide  df  copper," 

If  the  English  translation  here  be  correct,  I  migr  remark,  that 
arseniate  of  lime  and  the  green  pigment  of  Scheele  are  incom- 
patible products  from  a  solution  of  white  o^ide  of  arsenic  in  water  j 
an  arseniate  of  lime  must  require  the  acid  of  arsenic,  and  Scheele's 
precipitate  certainly  is  composed  with  copper  and  the  white  oxieb 
or  arsenious  acid.* 

In  every  case  where  great  exactness  was  required  to  detect  and 
appreciate  the  quantity  of  arsenic,  I  do  not  percnve  that  Kiaproth 
ever  applied  silver  as  a  test.  Thus,  p.  140,  vol.  i.  no  silver  test  was 
used,  although  at  p.  142,  ^' a  weak  arsenical  smell  m^  perceived." 
He  speaks  of  <'  a  slight  trace  of  arsenic ;"  and  slme  of  it  combined 
with  the  copper,  and  some  with  the  iron."  Page  150.  <*  llie  mo* 
riate  of  silver  emitted  some  arsenical  vapours."  P^  ISO.  ''  It  is 
then  evident  that  this  ore  consists  of  silver^. iroo^  arsemc^  and 
antimony."  In  the  same  place  he  notices  ^' arseniaied  mn." 
l^ge  526«  <rA  grey-jfelk)w  sublimate  ^^apd  ^a  fiiifit  odour  cf 
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arsenic  was  perceived ;"  yet  this  article  is  not  included  in.  tbe  hat 
of  cuin])oner.t  parts.  P^e  548.  The  solution  of  variegated  co|^ 
per-ore  in  nitric  acid  "  was  tried  by  the  proper  re^a^ents  foic  silver, 
lead,  zinc,  arsenic,  &lc"  Here  I  am  anxious  to  know  what  re- 
agent or  test  Mr.  Klaproth  took  for  the  arsenic,  for,  a  nraoie  suit- 
able at>d  altogether  palpable  case  for  exercising  the  silver  test  do«9 
not  occur  in  either  volume.  Page  5(>7«  ^^  Otz^  grain  of  subliioed 
arsenic"  is  mentioned;  *^  the  arsenic  escaped  in  vapours;"—^*  \hc 
cobalt  (after  calcination  with  charcoal)  was  not  yet  entirely  de» 
prived  of  all  portion  of  arsenic."  In  this  case,  I  must  observe^ 
arsenic  seems  to  have  been  deposited  in  place  of  being  dissolved  ia 
the  nitric  acid.  Indeed  the  whole  of  this  essay,  the  aniklyM^  ol 
the  white  cobalt-ore,  offers  many  opportunities  which  admit  oi  ilm 
silver  test ;  yet  it  was  never  employed^  certainly  irxxst  no  otjg^t 
cause  tluin  that  the  author  was  not  aware  of  the  value  of  the  swlver 
as  a  test,  and  this  appears  so  evidejnt  through  the  whole  of  tht 
two  volumes  as  to  admit  of  no  contradiction. 

In  the  second  volume^  page  \60,  ti>e  nitric  aeid  is  U9ed  to  ^Us* 
aolve  the  olive  cppper-ore,  and  the  aceiala  of  leod  U  preflerrod  to 
collect  and  separate  the  whole  of  the  arsenic  acid ;  and  this  /W0w 
isedes  the  next  step  the  author  takes,  which  Mr.  Phillips,  to  aervt 
bis  own  purposes,  has  separated  from  the.  whole  proce^  of  Mr,  Kh^r 
proth,  viz.  merely  to  regenerate  what  the  autlior  siippose<)  to  bt 
the  native  compoi\nd,  the  arsepiate. of  silver,  described  in  the  fint: 
volume^  page  155:  and  this  was  evidently  done  .to  prove  that  thi. 
arseniate  of  lead  contained  no  sulphate  of  lead,  and  that. tht. 
arsenic  found  in  .the  ore  is  in  the  state  of  an  a^id.  I  need  not  aaj 
that  such  conclusion  must  be  very  uncertain  in  all  cases,  whore  an 
ore  has  been  subjected  to  the  action  of  nitric  acid.  At  page  15S». 
the  author  states  that  ^^  not  only  the  crude  ore  it$elf„  but  alto  tht 
precipitate  obtained  from  its  nitric  .solution  by  means  of  aeetatf4.. 
lead,  when  reduced  by  the  blow-pipe .  upon  charcoalf  give  Wt  a 
vapour,  which,  by  its  garlic  smell,  sufficiently  shows  to  Ui,<arsc^ 
oical :"  query,  the  rtietal  or  oxide  of  arsenic  ?  The  lost'  eqtaQAple 
which  Mr.  Klaproth  gives  us  in  liis  very,  escellent  anni  most  valuably  . 
essays,  in  which  the  arsenic  is  foqnd>  is  in  the  pharmacoliie* 
Here  it  will  be  seen  that,  after  all  the  author's  experience,  iPQludiog 
that  analysis  quoted  by  Mr.  Philh'ps,  he  fixes  upon  the  ac^iaie  ^ 
lead  alone  for  detecting,  separating,  and  ascertaining  the  arieDio 
acid\  not  a  word,  or  the  slightest  allusion  to  a  silver  test;  nor  ia 
there  a  single  syllable^  or  the  most  trifling  hint  from  Mr.  KlaprotV* 
in  any  part  of  his  vvork,  to  induce  an  operator  to  prefer  aUver  ta 
lead  as  a  test  for  white  arsenic.     .  .. 

It  is  with  much  diffidence  and  hesitation  that  I  offer  anjR  • 
observation  on  the  wpiks  of  such  a  celebrated  master  a»  JKla^  ; 
protb.  It'  appears,  however,  that  on  many  occasions  the  iv\xe,  .. 
state  in  which  the  arsenic  previously  existed  in  the  ore  was  ; 
not  completely  demonstrated  by  subsequent  experiments;  for« 
by  employing  nitric  acid  in  aloiQSt  i^vet^)  vti%\Mkee,  ^^ba:  \&«vaik.  ^ 
became  acidi&ed,  and,   coasec^ueuily)    \ta  igiimvxvi^   «iAr  ia«*** ^ 
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simple  form  entirely  changed.  I  have  occasionally  analyzed  many 
minerals  in  which  arsenic  made  a  prominent  ingredient^  and 
these  were  first  treated  by  the  followir>g^rocess^  which  1  found  to 
be  very  successful  as  a  preliminary  operation.  I  boiled  the  pul- 
verized ore  in  a  solution  of  subcarboniite  of  potash,  afid  when  the 
solution  was  filtrated  and  allowed  to  cool,  a  sufficient  quantity  of 
acetic  acid  was  added  to  saturate  the  solution.  In  all  these  exanf^ples 
I  never  discovered  any  sign  of  arsenic  acid;  for>  on  preseDting^  a 
piece  of  dry  nitrate  of  silver  (lunar  caustic)  to  the  surfisice  of  the 
solution,  I  invariably  procured  a  bright  yellow^  and  not  a  red  dr 
Z^ncA-coloured  precipitate.  This  method,  as  far  as  I  can  learn,  has 
not  been  practised  by  any  other  person,  I  may  therefore  take  this 
occasion  to  claim  it  as  peculiarly  my  own.  I  have  had  no  opp^ 
tunity  to  analyze  the  red  arseniate  of  silver,  or  any  other  arseniate. 
but  I  have  little  doubt  that,  if  such  a  compound  be  submitted  to  the 
same  process,  the  result  will  be  equally  satisfactory,  and  that  a  hrick^ 
rec/ coloured  precipitate  would  confirm  my  anticipation  of  one  com- 
ponent  part  of  such  a  mineral  substance  being  the  acid  o{  zxustAq. 

In  regard  to  the  nitrate  of  barytes,  that  its  solution  is  iromiscibM 
with  nitric  acid,  and  that  the  method  employed  bv  many  chbtnistsi; 
before  my  paper  was  published^  namely,  to  puri^  the  nitric  acid 
by  adding  the  solution  of  this  salt,  is  absurd  and  ineflectukl,  I  rei 
peat,  that  all  I  have  said  on  that  subject  will  defy  Mn  Phillips's  best 
efforts.  Dr.  Duncan,  jun.  has  read  my  papers,  apd  evidently  di^ 
a  i'ery  different  inference  from  my  comrffiunicatiotd,  tifid  this' 'Mir. 
Phillips  may  see  in  the  "  Ekiinburgh  new  Dispensatory ';"  ^itrtUerer 
fore  remains  with  Mr.  Phillips  himself  to  expl^n  '^l^^  M'.  B6in)fiA^ 
Lagrange  and  Dr.  Swediaur  mean  by  jda«  ratrim^/  JB^fdri  i 
close  this  letter/ allow  ine  to  observe,  that  the,' wtiiid  vltryik-h 
omitted  by  Mr.  Phillips  in  the  quotation  froopi  ihe,  in 'one  part  oF 
his  last  letter;  and  I  may  here  add,  that,  t6  sclrvie  hb  owii  cause/ 
he  made  a  material  and  very  gross  oniission  of  this  1an3{  jn 
his  observations  respecting  the  compound  exiracf  tf^lde^h^-.yxi 
what  has  been  termed  his  acute  work  upon  the  'phithnacopibQ^; 
where  Iie^  confounds  probf  spirit  with  the  tinctute.  ^prej^ed  from 
the  colocynth,  which  must  be  charged  with  vegetable  iiitibiby^ 
and  other  principles,  and  therefore  it  can  ncVIoiiger  be  considered 
as  a  proo/*  spirit. 

I  am  truly  sorry,  Sir,  to  have  occupied  your  Joiifnal  by  such  an 
unprofitable  subject,  I  trust,  however,  that  the  present  tomrobiij- 
cation  wi)l  be  not  altogether  /uriinteresting^  tb  yoctr''r^d6rsr.  The 
only  apology  I  can  make  is  founded  upon  thd  very  illiberal,'  and,  I 
may  add,  unfriendly  langua^  in  the  latter  part  'of  Mr.  IPhilli^^s 
first  letter,  which  is"^  eyldenUy  vjrrftten  with  a  view"  tb  injure  my 
character.     I  reniftih,  Sif,"  ycmr  vety  ob^dfeht  ser  .' 

'. ' ...  I      '        -.  .  ■  .    ■  .~  '' 

[The  editor  liop^  that  neither  of  the  gi^tlem^n  concerned  wHI 
Anatinue  this  dispute^an^AoTi^etv^^Hv^^^vittA*!^^^^ 
sal  iuvcctive.\  ^ 
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ARTICLE   VIL 

Remarks  an  the  Phenomena  of  Galvanism, 

• 

In  the  present  fluctuating  state  of  galvanic  theories,  when  such 
a  variety  of  opinions  are  ofibred  for  our  consideration ;  it  may  fairly 
be  concluded  that  every  hypothesis  will  be  noticed  in  proportion  to 
its  plausibility.  I  shall  therefore  endeavour  to  place  the  subject  in  a 
ditFerent  point  of  view  from  any  yet  published ;  after  having  made  a 
few  remarks  on  several  opinions  that  have  been  brought  forward  to 
account  for  the  various  galvanic  phenomena. 

When  Volta  offered  his  simple,  yet  ingenious,  electrical  theory, 
to  illustrate  the  effects  of  the  galvanic  pile,  or  battery,  it  appeared 
tolerably  satisfactory  :  but  as  galvanic  facts  became  more  numerous, 
and  exhibited  such  a  novelty  of  character  and  principles,  the  views 
of  this  eminent  philosopher  were  too  circumscribed  to  embrace  the 
great  number  of  results  that  were  brought  to  light  by  the  rapid 
advance  of  this  branch  of  philosophy.  Although  the  opinions  of 
Volta  were  too  circumscribed  to  Veep  pace  with  the  discoveries  in 
galvanism,  still  they  were  too  ingenious  to  remain  upnoticed,  and 
therefore  have  been  remodelled  by  several  philosophers  in  this 
country,  as  well  as  in  other  parts  of  Europe.  In  these  alterations 
the  ideas  of  Volta  have  been  generally  retained,  as  far  as  respects  the 
electrical  character  of  the  galvanic  fluid ;  but  some  wjiiera  have 
differed  from  him,  by  supposing  that  the  galvanic  ^uid  Is  brought 
into  action  by  the  chemical  agency  of  the  acid,  or  saline  solution, 
used  in  the  pile  or  battery,  and  not  merely  by  the  contact,  of  dissi- 
milar metals,  as  Volta  had  supposed ;  consequently  they  haye.bt^n 
obliged  to  ascribe  different  laws  to  this  fluid  firom  those.  whi^^Were 
maintained  by  that  philosopher. 

In  pursuing  the  subject  of  galvanism*  it  is  extremely. difficult  to 
follow  the  many  peculiar  laws  of  action  that  this  electrical  view  ot 
the  science  enjoins,  and  still  more  difficult  to  reconcile  jail  the  gai*. 
tranic  results  to  those  principles.  ^ . 

To  any  one  well  acquainted  with  the  laws  of  electricity,^  it  m;USt 
appear  very  improbable  that  the  negative  and  positive,  br,^Inpua 
and  vitreous,  state  of  the  opposite  wires  of  a.  battery,  oh  wmch  the 
most  interesting  phenomena  are  said  to  depend,  can  be  ot^aiqed 
when  they  are  placed  in  a  solution  tliat  is  a  conducting  medium  : 
and  that  these  phenomena^  which  are.  supposed  to  depend  on  tlie 
contrary  electrical  states  of  the  wires,  should  become  more  powetful 
as  the  conducting  power  of  this  medium  is  increased ;  is  a '.  result 
that  cannot  be  reconciled  to  any  well  known  electrical  principle*.' 
By  considering  the  galvanic  phenomena  agreeably  to  the  popular 
theories  of  electricity,  we  must  infer  that  many  results  depend  on 
laws  the  very  reverse  of  simplicity ;  for  according  to  Dr*  Franklin's 
hypothesis,  we  must  suppose  when  the.  battery  is  iok  M\iLcy(i^JkN3ix<^\^ 
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i>  a  redundancy  at  one  end,  and  a  deficiency,  or  lea  than  the 
natural  quantity  of  this  fluid,  at  the  opposite  end  fif  the  ^Ivanie 
ajrangement ;  and  we  are  liketrUe^  lequiced  bv  the  lame  authcvity  to 
believe,  that  the  individual  particles  of  thii  Suid  are  violently  re- 
pulsive of  themselves;,  and  yet,  with  this  ^uUfon  towanlii  each 
other,  they  crowd  and  condense  themselves  at  one  end  of  the  battery, 
although  every  part  of  this  galvaius  combination  U  a  condvcting 
siedium.  The  other  popular  electrical  theory  admits  of  two  digfiact 
fluids,  the  particlea  of  which  are  tuppofed  to  be  strongly  repulsive 
fif  those  of  their  own  kind;  Iwt  at  the  sanne  time  are  violendy 
attractive  of  the  particles  of  the  contrary  fluid. 

la  the  applieatioD  of  this  tlieory  to  illustrate  the  actioa  of  the 
voltaic  battery,  we  are  led  to  believe  that  the  tJectrkitiea  of  ths 
battery  are  separated,  that  the  particles  of  the  vitreow  Add'  are 
collected  at  one,  and  tlie  particles  of  the  resinous  fluid  are  cplJjected 
at  the  (^posite,  end  of  the  battery.  Therefore  if  we  follow-  the 
changes  that  Qiust  take  place  according  to  this  tbaoiy,  they  will 
appear  truly  cxtiaordiaary ;  for  these  contrary  fltwku  W^Cn  ua 
supposed  to  have  so  great  an  attraction  for  their  oppqsile  kiodf  vuit 
have  pRKcd  each  other  in  tlieir  progress  fiom  oaepartof  ^frhattery 
to  the  other,  aad  have  collected  in  great  quantities  aX  the  conlrsry 
ends,  although  the  particles  of  each  fluid  thu^  co1tecte4.  aif 
violently  repukive  o(  themselvei. 

The  above  results,  agreeably  to  this  thcorj',  tahe  place  in  the 
battery  while  every  part  is  a  conducting  niediuni,  which,  according 
to  all  ihe  well-known  laws  of  electricity,  tvuuld  counteracl  any  such 
uniwtuml  accumulaiion.  These,  as  well  as  other  complicated  dif^i- 
eulties,  must  have  been  evident  to  every  one  who  has  paid  atteutiou 
to  electrical  theories ;  and  several  writers  have  substituted  a  phraseo- 
logy that  gives  a  more  specious  illustration  to  certain  results,  but  at 
the  same  time  involves  the  whole  subject  in  gftaterohscuiity^  fur 
an  attempt  has  been  made  to  explain  some  of  the  mo^  interestiog 
effects  in  galvanism,  by  what  are  termed  "  akctficat  gnergies," 
without  supposing  the  existence  oractiuD  of  any  djstiiict  galvanic  or 
electric  matter. 

This  vague  and  general  notion  may  give  a  plausible  solution  io 
tlie  transfer  of  small  bodies  through  a  fluid  medium,  by  ^uf^oting 
that  the  electrical  character  of  tlie  wires  from  tlu;  battery  iuSuences 
■nd  gives  a  simitar  chaTncler  to  the  particles  of  the  fluid  medium 
that  come  in  contact  with  them,  and  tlmt  these  portions  of  liie 
nedium  influence  or  give  a  corresponding  electrical  character  to 
their  adjoining  particles.  That  this  communicating  principle  of  the 
electrical  energies  may  extend  itself  through  tlie  whole  of  the  me- 
dium, and  produce  tne  transfer  in  (jucatinn,  dpes  not  appear  very 
ijoprobable :  but  this  principle  will  not  readily  explain  the  beaiiug 
and  melting  of  steej  wire  when  placed  in  ilie  circuit  of  the  batteryj 
fot  we  can  scarcely  iniagine  that  the  particles  of  a  steel  wire  ton  « 
ttrelve  inches  lung,  which  arc  evidently  held  together  1^'a  tfrannr 
aohmvt  force  tbui the {taiufika oi aiq «tdua hoSj  ia.awy!^ -OAM 
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heated  red-hot  and  torn  asunder  merely  by  the  wires  from  the  bat* 
tery  being  in  contrary  electrical  states^  without  imparting  any  active 
matter  to  the  wire,  vi^hich  must  be  the  case  if  we  do  not  admit  the 
existence  and  circulation  of  the  galvanic  fluid  or  fluids. 

Several  other  difficulties  might  be  mentioned  that  must  attend 
this  electrical  view  of  the  science ;  but  as  the  chief  object  of  this 
communication  is  the  introduction  of  views  which  aj^ar  more  con- 
sistent with  the  general  phenomena  of  galvanism,  and  not  the  refu- 
tation of  previous  opinions,  it  will  not  be  necessary  to  dwell  on  any 
other  particulars.  When  we  impartially  reflect  on  the  many  im- 
portant facts  otfered  for  our  consideration  by  the  present  advanced 
state  of  galvanism,  and  observe  the  great  degree  of  ingenuity  dis- 
played in  the  application  of  various  theories  to  account,  for  the 
numerous  galvanic  phenomena,  we  must  feel  disappointed  at  the 
little  theoretic  satisfaction  that  has  been  obtained  from  the  know- 
ledge of  so  many  interesting  facts,  and  the  united  eflbrts  of  so  much 
ingenious  labour,  and  be  Ted  to  infer  that  the  chief  cause,  of  thb 
disappointment  has  been  the  adoption  of  principles  that  are  incom- 
patible with  the  physical  operations  of  Nature^ 

Ttie  speculations  of  the  celebrated  Franklin,  periiaps,  unfortu« 
nately  gave  too  specious  a  fiicility  to  his  electrical  illustrations,  a» 
they  appeared  to  explain  in  a  tolerable  manner  all  the  electric  facts 
that  were  known  at  the  period  he  lived  5  bul  they  ascribed  laWs  of 
action  to  the  electric  matter  that  involved  the  subject  in  complete 
mystery ;  for  results,  that  seemed  to  open  an  extensive  field  for 
inquiry,  were  illustrated  by  principles  that  were  beyond  the  limits 
of  numan  comprehension,  and  in  a  great  measure  superseded  the 
necessity  of  an  experimental  investigation.  After  a  view  of  these 
difficulties,  our  attention  is  naturally  invited  to  the  increasing  pro- 
bability that  these  galvanic  agents  have  characters  and  qualities  less 
mysterious  than  has  been  generally  imagined,  and  that  their  prin- 
ciples of  action  are  uniformly  consistent  with  the  .general  laws  of 
matter.  Although  it  is  evident,  from  our  present  imperfect  knoW'^ 
ledge  of  galvanism,  that  every  hypothesis  must  he  incomplete,  still 
there  seems  to  be  a  number  of  well-known  iacts  that  are  worthy  of 
particular  attention ;  and  if  an  opinion  is  formed,  having  a  judicious 
reference  to  these  circumstances,  it  may  hasten  the  developement 
of  that  chain  of  experimental  results,  on  which  a  correct  and  com- 
plete system  of  galvanism  will  be  ultimately  established.  By  atten- 
tively considering  the  action  of  the  voltaic  battery,  I  have  been 
induced  to  suppose  that  two  galvanic  fluids  are  generated  during  the 
process,  consisting  of  a  large  portion  of  caloric,  and  two  distinct 
and  highly  attenuated  bases,  that  partake  of  an  oxygenous  and 
hydrogenous  nature  ;  and  in  this  communication  I  shall  endeavour 
to  point  out  the  reasons  that  led  to  this  supposition,  hoping  they  wilt 
stimulate  some  other  person  to  extend  the  investigatk)n  agreeably  to' 
this  view  of  the  subject.  In  pursuing  this  investigation,  our  illus- 
tratioa  must  in  a  great  measure  depend  on  deductions;  drawn  fronx 
various  analogies ;  and  as  these  rejnatks  \\aNe  a^tXvroSas  ^^S^sssst^Ks^xn 
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the  similarity  of  character  there  is  between  some  of  the  gaseous 
bodies  and  the  galvanic  fluids^  a  gieneral  view  of  those  analogies 
will  be  fottnd  of  considerable  advantage  throughout  the  most  obscure 
and  difficult  part  oC  the  inquiry. 

If  a  united  stream  of  oiygen  and -hydrogen  gases  be  lighted,  and 
blown  upon  bodies  that  are  even  difficult  of  Gombustioii>  they  will 
be  quickly  consumed  by  the  continued  action  cf  these  gases )  and  it 
is  also  a  fact,  that  when  the  two  galvwic  fluids  are  ttoown  upon  die 
.same  class  of  bodies  they  will  produce  similar  efiRects.  In  the 
common  and  regular  process  of  combustion  the  presence  of  oscygeit 
is  indispensably  necessary ;  but  when  the  bodies  to  be  burnt  are 
placed  m  a  gas  that  contains  no  oxygen,  or  even  in  an  exhausted 
receiver^  they  may  be  consumed  by  the  ag^Bcy  ot  the  galvanic 
fluids. 

When  a  galvanic  battery  acts  in  the  most  powerful  mannefy  par- 
ificukrly  in  the  display  of  its  chemical  eneigiesy  diere  is  a  M^gukr 
eoincidenoe  of  results  during  its  action  that  is  wcMrthy  of  notioe^  for 
a  part  of  the  water  in  the  battery  is  decomposed^  and  at  the  saa^ 
time  two  galvanic  fluids  appear  to  be  liberated  from  the  battery, 
fiHho(te- character,  in  many  other  instances  besides  those  just  men* 
tinned^  bears  a  strong  resemblance  to  the  two  gases  obtained  fiom 
ibe  decomposition  of  water. 

At  present  we  may  not  be  able  to  comprehend  clearly  Ae  hw  by 
which  these  newly  discovered  galvanic  combinations  are  general ; 
bat  if  we  follow  the  evident  changes  tiiat  water  undelrgDes  by  its 
woiim  with  different  portions  of  caloric,  we  may  peihaps  venture  ts> 
infer  that  these  galvanic  i^ents  are  generated  durii^  the  aotioin  of 
the  battevy  by  a  principle  somewhat  similar. 

Water  in  its  solid  form,  or  character,  of  ice,  is  united  CGHssparlh 
tiivisly  with  a  small  quantity  of  caloric,  when  combined  with  «  kiiger 
pmtion  of  this  agent,  it  dbtains  the  liquid  state :  but  if  UBited  t!9  a 
■till  greater  portion,  it  assumes  the  character  of  steam^  and*  oAen 
diq;>]ay8  a  mechanical  force  that  is  as  singularly  striking  aa  Hbe  power 
of  the  galvanic  'fluids.  By  the  application  of  a  greater  degree  it 
heat  thui  what  is  necessary  for  the  changes  already  stated,  the  eon^ 
stituent  parts  of  water  hocome  separated,  and  assume  At  state  of 
two  invisible  gases,  whose  peculiarities  approximate  asnch  neaier 
the  character  of  the  galvanic  fluids  :  for  the  fact  that  oocygen  and 
hydrogen  gases  mixed  in  proper  quantities  enter  into  tMibusticA^ 
when  sufficiently  influenced  by  heat  or  a  mechtoieat  force,  pres^li 
a  Mrong  feature  of  those  agents ;  as  it  is  m<xre  than  probable^  tmk 
tiie  velocity  with  which  the  galvanie  fluids  «aove^  that  in  Hiany 
instances  they  produce  a  high  degree  of  temperature  by  their 
mechanical  action  upon  each  other,  and  the  bddiea  thiA  laqiede 
their  free  circulation^  which  gives  rise  to  their  cernhMtibleeneigieSf 

Although  a  variety  of  circumstances  already  mentioned  appear  to 
support  the  Idea  that  tlie  bases  of  the  gi(lvaiiic  fluids  atie  derived 
/romthseliqikii  in  the.  battery,  and  partake  of  an  qzygpacm  and 
hydrogenous  nature;  saUl  it  is  esX.Te««^jjfKkMk&&^h^ 
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discovered  compouDds  are  formed  by  a  very  different  union  with 
caloric  from  that  which  takes  place  in  the  formation  of  oxygen  and 
hydrogen  gases,  as  we  have  not  the  least  evidence  that  the  greatest 
possible  attenuation  we  could  obtain  by  the  application  of  heat  to 
these  gases  would  impart  to  them  any  electrical  energies. 

If  we  take  into  consideration  the  subtile  and  active  nature  of 
caloric,  and  compare  it  with  the  most  attenuated  gaseous  bodies  yet 
known,  we  shall  see  the  probability  that  other  compounds  of  uUs 
nature  may  be  formed  by  the  action  of  various  chemical  and  mechi^ 
nical  forces,  that  must  hold  a  rank  betweea  gaseous  bodies  and 
caloric ;   and,  according  to  the  established  rules  of  analog,  are 
likely  to  be  endowed  with  energies  strongly  resembling  the  poweJ!^ 
of  the  galvanic  fluids.    The  idea  that  a  class  of  highly  attenuated 
compound  bodies  holds  a  place  between  well-known  gaseous  bodi^ 
and  caloric,  deserves  perhaps  more  attention  from  its  reasonableness^ 
than  any  direct  evidence  we  at  present  possess;  as  we. cannot  fairly 
suppose  tliat  this  agent,  which  in  its  active  state  converts  the  harde3t 
and  closest  metals  into  vapour,  and  can  by  its  influence  change  a 
solid  mass  of  ice  into  two  combustible  gases,  should  lose  this  trans- 
forming power  exactly  at  the  point  where  it  gives  these  bodies  this 
gaseous  character,  when  there  is  evidently  such  a  wide  difference 
between  the  comparatively  dense  nature  of  these  gases  and  caloric* 
If  we  admit  the  probable  existence  of  these  highly  attenuatecl 
compounds,  no  results  can  be  more  reasonably  expected  from  theif 
action,  tlian  some  of  the  effects  we  obtain  by  galvanism ;  as  coaxr 
binations  partaking  of  a  small  portion  of  oxygen  and  bydrogeop 
intimately  combined  with  a  large  quantity  of  caloric,  must  partak(( 
in  a  great  degree  of  its  active  and  penetrating  nature,  while  their 
bases  are  calculated  to  produce  many  simiUr  efiects  to  those  which 
are  obtained  by  the  energies  of  the  galvanic  fluids •    This  appeare  n 
simple  mode  of  accounting  for  the  production  of  wliat  are  termed 
the  galvanic  fluids ;  and  the  principle  by  which  they  seem  to  obtiiiu 
their  enei^es  appears  consistent  with  the  idea  that  they  are  geae«> 
rated  by  the  action  of  the  battery.^    When  a  galvanic  combioation 
produces  a  strong  chemical  action,  these  fluids  are  givea  out  ia 
great  abundance,  and  it  is  not  improbable  that  they  are  propelled 
along  the  conducting  circuit  by  the  high  degree  of  elasticity  which 
every  succeeding  portion  obtains  at  the  point  of  generation.    Im 
some  experiments  made  to  show  the  transfer  of  acid  and  alkaline 
i)odies  by  the  galvanic  influence,  the  results  obtained  seem  inti- 
mately connected  with  this  part  of  the  inquiry,  as  they  evidently 
point  out  two  opposite  galvanic  currents,  and  support  the  above 
opinions. 

The  experiments  were  made  by  using  two  small  gold  conical 
cups  5  in  one  was  placed  a  solution  of  the  sulphate  of  potash,  and 

*  lu  these  remarks  we  have  inpposed  the  galtaoie  fluids. to  he  produced  by  §t 
ttrong  chemaca]  action  i  bat  when  obtained  ^riihout  this  riolent  actioOy  their  cha- 
racter approaches  mnch  nearer  to  common  electricity,  and  will  4)e  considered  with 
greater  propriety  under  a  more  gen^nd  ^e.w  oC  i^  vili|^«cit. 
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in  the  other  pure  water,  and  the  liquid  in  the  two  vessels  was  uiuted 
by  moistened  amiunthus ;  when  the  cup  in  which  the  saline  inij,nire 
was  put  was  galvanized  positively,  and  the  other  cup  negatively,  the 
solution  in  the  positive  cop  was  soon  found  to  iiive  acquired  a  con- 
sidejable  degree  of  acidity,  while  the  potash  of  the  solution  wu 
transrerred  to  the  cup  that  contained  the  pure  water.  But  when 
that  cup  which  contained  the  saline  mixture  was  ^Ivanized  nega- 
tively, and  the  other  positively,  the  potash  was  left,  and  the  acid 
portion  transferred  to  the  oilier  cup,  clearly  showing,  when  a  solu- 
tion which  contains  an  acid  and  an  alkali  is  decomposed  by  the 
action  of  the  galvanic  fluids,  that  the  positive  fluid  transfers  the 
alkaline,  and  the  negative  fluid  the  acid,  part  of  the  solution. 

This  transfer  of  an  acid  substance  through  a  fluid  conducting 
medium,  from  tlie  negative  to  the  positive  wire,  appears  the  most 
conclusive  feet  ever  published  in  favour  of  two  distinct,  electric  or 
galvanic  fluids }  as  we  cannot,  on  any  rational  principlcj  explain 
this  transfer  of  matter,  if  we  suppose  the  wire  called  the  negative 
wire  to  be  deficient  in  galvanic  electricity,  and  supplied  by  a  current 
passing  from  the  opposite  or  positive  wire. 

The  various  results  attending  the  heating  and  melting  of  steel 
wire  when  placed  in  the  galvanic  circuit  also  support  the  idea  of 
two  opposite  galvanic  cunrents.  These  effects  mOst  probably  arise 
from  the  two  opposite  currents  not  having  room  to  pass  each  other 
/reely  aloqg  the  small  steel  wire ;  and  their  action  upon  each  other 
gives  birth  to  that  combustible  energy  which  their  constitutional 
character  it  calculated  to  supporl.  Although  we  are  furnislied  with 
Inch  strong  evidence  that  there  arc  two  different  and  opposite  gal- 
vanic currents  in  most  experiments;  ytt  it  must  seem  rather  eztni- 
ordinary  that  these  fluids  should  pass  each  other  in  contrary  direc- 
tions, when  each  fluid  is  generally  supposed  to  have  so  great  an 
attraction  for,  the  opposite  kind,  as  in  most  instances  to  producs 
combustlbn  hy  the  .violence  and  rapidity  of  their  wxipa.  Tbeu 
remarks  naturally  introduce  another  very  interesting  question,  viz. 
What  evid^pce  have  we  that  the  galvanic  or  electric  fluids  have 
■uch  a  strong'  attraction  for  each  other  ?  But  as  an  inquiry  into  this 
question  is  aCii  necessary  for  my  present  purpose,  I  shall  defer  it 
until  another  opportunity.  In  the  investigation,  of  any  diffiqult 
subject,  whan  we  have  no  clear  and  positive  evidence  to  direct  our 
coiiclusiobs,  we  must  api'ly  to  the  u\d  of  analogy,  and  take  advan* 
tageof  the  most  apprbpruiie  fai?!^  wliich  ihe  present  stale  of  the 
siibject  furpish  for  pur  coiisiJeraiiun.  By  ilie  liipid  union  of  oxygen 
knd  hyc^p^en  gases,  we  (jUtaiu  ri^sults  tliat  leseinble  roost  of  the 
CombustIl»e  effects  of  gahanifm  ;  still  we  know  Uic  two  gases  show 
noftrong  signs  of  altmction  fur  each  oilier,  without  the  application 
of  an  extra  portion qf  lieat,  or  a  mech.iiiieal  force;  may  we  not 
therefore  infer  that  it  is  by  a  similar  law  that  the  galvanic  fluids 
unite  and  produce  their  rombustible  effects  j  fur  although  their  con- 
sr!tuliuna\  ntiloi-e  will  allow  them  lo  pass  each  other  in  a.complete 
gtlvMDtc  eircoft,  yst  wheo  x\\vj  t\te^^  v^tt  each  other^  ^c^  Uy 
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c^posiie  wires  of  a  battery,  whtch  are  the  termiDating  points  of  a 
broken  circuit,  the  meclianical  action  resulting  from  their  contrary 
forces  may  induce  them  to  unite  with  such  rapidity  as  to  render 
manifest  all  their  combustible  energies.  This  principle  of  action, 
and  the  probability  that  the  bases  of  the  galvanic  fluid?  partake  uf 
an  oxygenous  and  hydrogenous  nature,  will  enable  us  to  form  a 
tolerably  correct  idea  of  the  cumbusiible  effects  of  galvanism ;  faiit 
the  most  perplexing  results  attending  the  galvanic  phenomena  are 
raid  to  be  the  iuvisible  transfer  of  ditferent  bodies  through  varioils 
fluid  media. 

From  the  view  we  have  taken  of  the  subject  there  must  be  at 
the  same  time  a  distinet  fluid  quitting  the  end  of  each  wire  that 
proceeds  from  the  battery,  when  they  are  placed  in  an  imperfect 
conducting  fluid  medium ;  and  to  keep  up  the  evident  circuldtioti, 
e^h  fluid  must  endeavour  to  gnin  the  wire  opposite  to  the  one  it  ' 
has  quieted ;  it  is  therefore  highly  probable  that  the  opposing  furcQ 
of  these  contrary  currents  of  the  galvanic  fluids,  give  rise  to  their 
powers  of  decomposition,  rendered  so  manifest  at  the  end  of  escb 
conducting  wire  of  a  batleiy. 

These  general  conclusions  give  us  a  new  hypothetical,  view,  of 
the  galvanic  phenomena,  the  truth  or  correctness  of  which,  will  b^ 
the  best  ascertained  by  its  application  to  ejiphtiu  wliat  are  termed 
the  most  perplexing  results  in  galvanism. 

In  attempting  to  account  fur  the  invisible  transfer  ofaci^  add 
alkaline  matter  through  various  fluid  media,  and  the  appearanc^  of 
oxygen  and  hydrogen  gases  at  the  opposite  wires  of  a  biiltery, 
when  sepamted  by  a  column  of  vrater  some  feet  in  length,  ^he 
correctness  of  this  hypothesis  will  be  put  to  a  tolerably  fair  trial. 

If  we  consider  the  characters  we  have  attributed  to  the  galvarijfe 
fluids,  the  invisible  transfer  of  this  acid  and  alkaline  matter  m 
opposite  directions  apjwars  consistent  with  the  view  we  have  W^P 
of  the  subject;  for  if  the  base  of  the  positive  fluid  partakes  of  aA 
oxygen  nature,  this  fluid  will  probably  convey  to  the  negajiy^ 
wire,  by  tlie  Influence  of  affinity,  the  alkaline  part  of  any  s^lae 
solution  which  is  decomposed  at  the  positive  wire,  and  di-posit  the 
greater  portion  of  this  transferred  matter  at  the  negative  y/iie, 
when  it  enters  that  metallic  part  of  the  circuit.  '!  , 

We  have  supposed  also  that  the  ba^e  uf  the  negative  fluid  may 
partake  of  an  hydrogenous  or  alkalJne  nature,  consequently  this 
fluid  may  by  the  force  of  affinity  cdnvey  the  acid  portion  of  any 
saline  solution  decomposed  at  the  negative  end  of  the' battery, 
towards  the  positive  wire ;  and  there  duposii  this  acid  iriaiier,  when 
it  enters  the  metallic  part  pfthe  circuit;  anil  this  exchanging 
process  most  probably  goes  on,  until' the  alkaline  part  of  .the  soIwt 
tion  is  collected  round  the. negative  wire,  and  the  acid  portion^ 
the  same  compound  is  colletrted  round  the  positive  wire  of,  fh^ 
"battery.  On  tnb  principle  we  ipay  account  for  the  appearance  of 
bsygen  and  hydrogen  gMes  at  the  opposite  wires  of  a  bflittwjfc^ 
though  separated  by  several  feet  of  <N&vci.  * 
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When  water  is  decomposed  by  the  gakanic  action,  and  two  dis-* 
titiet  gases  appear  at  the  oppoeite  wires,  although  separated  by  such 
a  body  of  water,  one  of  these  gases  mast  have  been  transferred  in 
an  in?isible  manner  from  one  wire  to  the  other,  or  the  water  must 
have  been  decomposed  at  each  wire,  and  the  constituent  portions 
which  do  not  appear  at  the  point  of  decomposition  roust  have  be- 
come scr  far  changed  and  influenced  by  the  fluids  from  the  battery, 
as  to  have  passed  with  them  through  the  water  in  an  invisible  state. 
This  latter  opinion,  though  rather  novel,  is  agreeable  to  what  has 
been  advanced,  and  is  strongly  corroborated  by  the  transfer  of  other 
substances,  as  well  as  those  just  mentioned.  By  keeping  in  view 
the  preceding  illustration  of  galvanic  effects,  it  will  appear  that 
the  Iwdrogen  of  the  water  decomposed  at  the  positive  end  of  the 
battery  will  be  transferred  by  the  positive  fluid  towards  the  nega- 
*  tive  wire,  and  there  liberated :  and  that  the  oxygen  of  that  por^ 
tion  of  water  decomposed  at  the  negative  end  of  the  battery  will 
be  transferred  by  the  negative  fluid  to  the  positive  wire,  and  be 
there  liberated  ;  and  ascend  through  the  water  in  the  character  of 
oxygen  and  hydrogen  gases. 

These  inferences  are  supported  by  the  fact,  that  all  the  bodies 
collected  und  liberated  round  each  wire  of  a  battery  possess  auch 
characteristic  properties  as  are  likely  to  be  influenced  by  the  attractive 
affinity  of  the  galvanic  fluids ;  if  we  admit  that  these  floida 
the  constituent  nature  ascribed  to  them  in  this  communicaticni.* 

The  positive  evidence  we  have  that  the  most  dense  bodies  can 
be  transfoimed  by  the  agebcy  of  caloric  to  assume  so  many  cha- 
racters, naturally  suggests  the  idea,  that  a  great  variety  of  com- 
biqations  may  take  place  by  its  union  with  the  constituent  parts  of 
\vater,  which  are  still  unknown ;  and  no  products  are  more  Ukdy 
to  be  among  this  class  than  those  elastic  compounds  whicbi  in  all 
probability,  form  the  galvanic  fluids ;  as  they  seemi  a  link  between 
well  known  geseous  bodies  and  oaloric,  by  partaking  of  the  con- 
stitutional character  of  the  one,  and  the  action  and  mbtle  natnra 
of  the  other.  Nor  is  it  improbable  but  both  the  electric  and  gal- 
vanic fluids  will,  at  some  advanced  period  of  these  sciences^  be 
considered  lAerely  as  a  newly  discovered  class  of  peculiar  gaseous 
bodies,  sufficiently  attenuated  by  various  degrees  of  calorie  to  give 
them  different  electrical  energies. 

It  is  not  the  results  mentioned  in  this  paper  only  that  support 
thb  mode  of  reasoning,  for  the  whole  series  of  regular  galvanic 

*  In  a  smaU  essay  I  lately  pablished  on  Electricity,  I  hatre  endeattovred  to 
fthet^  tile  probability  that  the  electric  flaids  eioited  by  tbe  machine  coBsist  of  a 
lar^e  quantity  of  caloric  intimately  united  to  a  snail  poftlon  of  oaygen  and 
nitrogen  obtained  from  th<*  atmosphere  by  the  niechanieal  action  of  the*  cylinder 
and  rubber.  Perhaps  if  tiie  machine  was  so  constracted  that  the  cylinder  conld 
be  surr>uaded  and  worked  alternatdy  in  diffHeait  kinds  of  fas,,:  Uie  electric  flaidi 
excited  under  these  circumstances  might  diiplay  a  Tarieiy  in  tbeir  chemical 
actioatbat  wonld  lead  to  some  iuterestii^  resists  j  and  it  is  not  eztremelv  impro* 
babie,  butlhat  the  galvanv'  fttii^  viov\dLa\%x^maBi6est  some  vki^ety  of  chaiacter, 
if  they  were  excited  by  diffeteal  as^iiVs  i^t^^V)  «A£iWMil»9t  wdi  a^Ni^aM^ 


effieets,  as  well  fts  severe!  aBomalies,  geeni  to  peii^  ^t  sapnet^ jn{^  of 
this  nature;  and  as  opinions  formed* agreeably  to<  this  view^of  the. 
subject  ivilK  account  for  most  of  the  galvauicr  phfciomena  In  a 
simple  and  plausible  maDner,  without  the  Qid;Of  tpj^terious  prin-v 
ciples,  the.  subject  assumes  an  highly  interesting  c^racfter,  by  th|^. 
increasing  ppobability)  that  the  phenomena  of  ^vanjsnat^are  most 
intimately  connected  with  many  other-  important  branchea  oif 
natural  philosophy. 


Article  VIII. 

Defence  of  the  Opinion  that  all  Numbers  have  Four  Imaginofff 

Cvie  Roots.    By  James  Lockhart,  Esq, 

(To  Dr.  Thomson.)  . 

SIR, 

1am  much  obliged  toDnTiasks,  and  to  your  Correspondefit 
N.  R.  D.,  for  their  attention  to  my  late  communication.  Tble 
disagreement  of  these  Gentlemen  in  respect  i)f  the^v^Iue  (^}tne 
imaginary  quantity  gives  me  encouragement  to  hope .  that  some 
doubt  of  the  error  which  they  suppose  I  have  made  will  be  excited. 
Dr.  Tiarks  aifirms  that  the  quantity  is  nothing  bat  a  different  &fm 
of  a  well-known  root  of  64;  whereas  N.  R.  D^Jnsi^ts  t))at  i^  if,^ 
CKibe  root  of  8,  and  not  of  64 ;  and  thus  it  would  appear  that  the 
quantity  is  the  sqa»re^  and  the  square  root  of  itself ..also^  .  If  ijft- 
possible  expressions^  only  a  littki  complicated^  imiversaUy  Xead  to 
6uch  di&rence  erf  sentiment,  it  will  be  wise  to  abapdon  them  alto- 
gether. Nevertheless,  it  now.  becomes  me  to  endeaiipur  toi^ow 
that  I  have  not.  made  a  hasty  assertion,  and  that  I  v^a&  duly  ac- 
quainted with,  the  nature  and  construction  <^  the  qi^antity  in  ques- 
tion 5  and  for  this  puipose  I  Msort  to  the  following  r^i^dcs  ig^ 
demonstration.    .  v  <    .       : 

In  the  general  emiatioQ  a?  ^  b  x^  Qi  diejre  are  t^ree  roots, 
$i  the  greater,  —  t  the  middlemost,  and  —  v  the  Iefl|st»;;^Yl^.E»te 
j[MX)mulgated  by  Cardan  gives  aU  the  diree  values,  wbich, .  ^^^y^jsr, 
is  denied  by  some  eminent  vlfpebraists  of  th^  pre^ot  da^.  I  fj^\ 
place  the  cube  roots  in  their  order  «t|id!er:£i9l^P^sbip(Hnji|b 
helieve  that  it  is  the  first  time  ci  th^' beisg  so  j^h^ted*   ,. 

'fr~-i=r===^  ■    "'  i^f^ — v^ "^P^ 

JP      .         ./*«        ■    yjy.    .      .  ;.;-     -x.  //**      •     '*  V  / 
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By  means  of  these  roots,  and  28  varieties  connected  with  them, 
the  cube  roots  of  all  binomials  may  be  obtained,  if  such  roots  admit 
OS  a  finite  expre98ian9  ^ven  when  they  are  irrational,  and  without 
trial  or  assumption. 

The  imaginary  quantity  which  I  introduced  relates  only  to  /,  and 
to  the  second  cube  root  in  the  column  on  the  left  hand,  which  cnb^s 
root  19  thus  demionstrated  tp  bp^exact  ;-^ 

Let  i  /  —  /»  =  c 

^<-<3  c 

subtracting  —  internally  to  the  parenthesis 

<'(''-f)x^(f-f)  =  ^'(4-f) 

adding  — 2 —  ^  PPC  ^^^^  pf  i^^  equation,  and  its  equal  -2"  tp  fh^ 
other  $ide. 

extracting  the  cube  root; 

No  other  value  pan  be  used  ip  tl)is  c^se  for  thecubd  lopt  Qf-ttbe 
binomial,  which  the  algebraist  may  readily  prove  by  adapting  it  tp 
an  irreducibljB  equation  wlipre  there  is  no  ambiguity  in  respect  of  the 
square  root.  iSuch  is  the  equatipn  o;^  :-  ^3  x  s=  1G2,  where  thp 
binomial  is  81  +  a/  -r  2700,  and  the  cube  ropt  for  ^  ^  —  3  + 
V  -  12,  '     ^  ."  '  *     _...:     .. 

^p  obtain  the  imaginary  quantity  which  is  tjie  $ul)jept  of  consir 
deration,  I  employed  the  reducible  equatipp  «?.  ^ .  24«a;  a^  7% 
where  a;  =  (5,  /  =  S  +  V  :-  3,  «  =  3  -^  //  —iS;  and  }^j 
Cardan's  rule  the  roots  of  the  equation  are  thus  expressed  :r-T 

V'  36  +  v^:  784  +  V"  36  T-  V~7H 

and  by  the  previous  demopstratipn,  the  fube  root  of  the  binofpial  on 
the  left  hand  connected  with  /  is  th^  quantity  I  gave  5  namely, 

Algehmsis  omvet^ally  ^ve  breo^dency  in  imHAitude  te  die 
Mnomial  on  the  kit  baud*,  aud \\i  1^ Ckmc)  %ffi»^ Uk       aaasteis. 

3 


I  ' 


-.  V.  * 


It  would  be  slaraiKge  indeed  fa.  e«U  ^  ftrgt  iMOomiftl  i^  ^,  ^^uid  thp 

latter  ^  64.   '  -    -^  ■-     •■■■•■■^     -'-y^i^- -'^'i^^.^-' .  ^  ■:  i<  ■:■    .  ^. ,..  .'■:■ 

and  usa^,  equal  tq   ]/  ^6  f  28  or  i/:  64^.  it  follims  tbat  my 
number  is.a  tjfxie  j^ube  T(ktio1'64y'auAi6ioif''t^^^  cor^* 

respondent  N.  Ri;  p.  affirKns'itfo1ier&nd:t&atI  have  pit>periy,and 
in  conformity  with  the  pnictic^  of  "^^Imifetsf  taken  the  IkBitiW  - 
square  root  of  784. 

I  conceive,  therefore,  that  I  have  now  onlv  to  show  that  tlie' 
quantity  is  different  from  the  known  forms  of  the  eube  rooti  of.-di.     ^ 
Dr.  Tiarks  has  divided  jc^  —  64  by  x  —  4,  and  by  qneans  of  the " 
quotient  he  obtains  —  2  ±  \/  — -  12,  which  we  the  cube  roots   ^ 
connected  with  the  equation  a^  '^  4fix  ss  128,  where  by  Cardan*a 

rule  the  roots  are  represented  by  v   64  -f  \/4096  —  409G  -f-    " 

^  .64  -  \/  4096  —  4096,  and  where,  by  the  roots-'j^viw^ljrj^s 
exhibited  depending  pn.  /  and  i;,  the  cube  roots /become  ^  2  ±  4/ 
«-  12 ;  but  these  art  t6e  cube  iooiis  of  binomials  in  their  vanismng\ 
Btate,  in  which  state  fhey  have  functions  and  coniiexbns  widel^  ^ 
different  from  these'  deduced  from  bindmials*  which  ar^  tiobevi^ 
Descent.  -  V         '      /  ^^ 

The  ^ledns  takep  by  Dr.  Tiarks  to  prove  my  quantity  to  be  equal 
%o  —  2  —  2  V  •-  3  w  by  no  meatis  sulGcient.    ^  "  ""  .    -^-^ 

This,  as  well  as  the  correctness  of  my  assertion,  may  bei:ftifi»:y| 
iciently  evidenced  by  the  nature  of,  vanishing  fractipqs ;  an4^  on  thb' 
evidence,  audnoton  any  iunb'igiijty  of.-^presnop^'I-entirielj  reftiJ 
iny  opinion.  *  '  ^ 

If  binomials  are  not  in  a  vanishing  state,  obe  of  tftie  rbJfiftSlMF'ifib''^ 
equation  from  which,  the  hinpn^als  ar^,deduced  willj  bxasimfde^ 
operation,  become  extinct  5  biit  all  the  robts  will  be  preserved  u  f^ 

^inofiials  af»  ev4pesc<iit  ■  <,        ,,      a 

I  .■-■J*    ''•'■•If 0j^ 

....    A.    t':v ^,8s  j:*  +  J5  5=  2  .   ..  ;  r-.  V 


Here  the^, roots  aife  pteaar wid,  hecautii  the  hwfjrtyte  cbt^ofieUA^h 
frith  the  gmbi  equation  Vanish.    But ' .     :-    '       '  .!,  »       ^. /ngr 

(  -     ■■■■Ml.—     ^       Q  -J 

p^.  tiff,  yfti^jj.,  qf .  ^J^tt|J!p..^5^t^R^^  ;^w  ^ti^,  W^ 

X 
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v'  -  8  -f  >/  -  '-ftr", '  V'  -  3  -  v^-  y^,  ^  not  vanWi.  The 
cube  roots  in  respect  of  the  root  unity  are  4-  •-"  V^  --  4+'  and 
^  +  \/  —  H  5  ^"^  ^fj  under  this  conception,— we  should  as^milate 
the  sum  of  these  roots  to  the  root  of  the  equation  3x  "  a^  wi.2pfL 
greater  mistake,  in  my  opinion,  could  not  be  made.  Iq  the  same 
manner  may  my  quantity  be  divided  by  4,  and  it  will  be  a  cube  root 
of  unity,  but  never  can  it  be  conceived  to  be  a  root  of  the 
equation  3  x  —  x*  =  2;  but  if  Dr.  Tiarks's  number  be  so 
divided,  it  will  be,  togethei  with  —  ^  -h  ^/  rr  ^  u  root  of  the 
equation  x^  —  S  x  =  2.  The  equations  7  ^  "-  x^  ==  6  and 
3  X  —  X*  =  2  have  a  similar  root  unity ;  but  it  is  seen  that  all 
equality  is  lost  when  they  are  converted  into  fractions,  and  this  is 
precisely  the  case  of  our  two  numbers.  It  is  the  province  of  the 
lovers  of  the  science  to  decide  on  the  question. 

lam,  Sir,  your  obedient  servant^  ^ 

Mag  9, 1815.  Jambs  Lockhart. 

Another  Communicaiion  on  the  some  subject. 

(To  Dr.  Thomson.) 

StR,  .       Ma$  A,  liB15. 

As  the  subject  proposed  by  Mr.  Lockhart  on  the  algorithm  of 
imaginary  quantities  is  one  of  considerable  importance^  in  a  variety 
of  analytical  investigations,  you  will  be  induced  [Probably  to  admit  a 
few  remarks  on  the  two  answers  published  in  your  last  number. 

The  first  thing  which  appears  singular  is,  that  one  of  your  corres- 
pondents has  shown  Mr.  Lockhart's  expression  to  be  the  cube  root 
of  64,  but  under  a  diflerent  form  to  that  usually  ^ven  3  and  the 
other,  that  it  is  not  the  square  root  of  64,  but  of  8. 

The   fact   is,    that  Mr.  L.*s   expression,   —    ^^^""-^  + 

\/  —  ( V  —  f  \/  —  3),  the  same  as  all  otter  quantiBcs  10  which 
die.  sign  of  the  square  root  enters,  admits  of  two  values  ;  and  as 
there  is  no  previous  condition,  either  of  them  may  be  imoiployed; 
and  the  quantity  will  be  accordingly  either  the  i^  64  mr  y^  8« 
JL  3N.  p.  is  therefore  too  positive  when  he  says^  ^  it  is  ngt  the  cube 
root  of  64,  but  of  8.?  lie  is  also  wrong  in  stadngihat  by  squaring 
a  m/  h  tn  ambiguity  is  introduced ;  for  the  amb^ity  has  pace  in 
the  a/  h  before  the  operation  of  squarii^ ;  in  &ct,  the  only  case  in 
which  there  is  no  ambigmty  is  wnen  we  know  the  origin  of  the 
quantity  whose  root  is  to  be  extracted,  as  is  shown  in  O&e.'of  the 
latter  numbers  of  Nicholson's  Journal,  where  the  object  was  to 

explain  why  V  i  -  i  a/  -  3  +  V^+  +  |  a/  —  3,  which  is 
lipown  to  be  equal  to  1*87938,  or  2  sin.  70^,  is  not  (when  squared 
by  lAe  usual  process)  equal  to  the  square  ef  die  aaae  mmber.  The 
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square  of  V^  ^  -f  ^  >/  —  i*   +   ^? 


tainly  not  equal  to  1-879381*. 

Query  the  cause  of  this  anomaly,  if  we  ailihit  the  ambiguity  to 
arise  as  stated  by  your  Correspondent  R.  N*  D*  ? 

Yours,  &c. 

MATHKUAtlCUS. 


ss  . 


Article  IX, 

Astronomical  and  Magnetical  Olservations  at  Hackney  Wkk. 

By  Col.  Beaufoy. 

Latitude,  5P 38'  40*S"Nbrt]i.     Lonsitade  WestiaTime  &*4^ 

« 
Apnl  86,  Emersion  of  Japiter's/llb    8'  50"      Mean  Tine  at  Hackney  Widu 

at  Satellite \l\      6    SI  '     Ditto  at  GrednwicK 

May  4,  Lnmersion  of  Jupiter's  r  10      1     49       Ditto  at  Hackney  Wick. 

Sd  Satellite ...VlO.      1    56      ^tto  at  Greenwicb. 

May  4,    Emenion  of  Jupiter's/ 18    41    07        Ditto  at  Hackney  Wick. 

Sd  Satellite \18    41     14       Ditto  at  Greenwich. 

May  18,  Emersion  of  Jariter's  J  9    86    14       Ditto  at  Hackney  VTldL     '* 

lit  Satellite  V !•    26   81       IHtto  at  Gi^eawkk. 


Magneitcal  Observations^ 

1815. 

•  •                   '                     •  ^       .         . . , 

Month. 

Morning  Obsenr. 

Noon.  Obsenr. 

Evening  Obterr. 

Hour. 

Variation. 

Hour. 

Variation. 

Hour. 

yarlailpq.. 

April  18 
Ditto  19 
Ditto  80 
Ditto  84 
DiUo  88 
Ditto  83 
Ditto  84 
Ditto  85 
Ditto  88 
Ditto  89 
Ditto  SO 

8h  85' 
8    35 
B    35 
8    SO 
8    40 
8    35 
8    SO 
8    35 
8    35 
8    80 
8    80 

84P  15'   SS" 
24    15    86 
24    17    53 
24    17    56 
24    46    54 
84    16    05^ 
84    15    50 
84    16    04 
84    17    SJB 
84    19    87 
84    16    SO 

1    05 
1    ^ 

1    40 

1    05 
1    S5 

84    85    58 
S4'89    18 

H    95  .46 
84    87    06 

84  ''88.iji'9; 
24-^t0-.-81- 

.6«»  4y 
^    46 

"6    85' 

6i"S(5'i 

8    sis 

6    50^ 

84'  \S  37    . 

« 

1 

* 
1  •. 

• 

\     . 

1  *                 ■                                           . 
V 

M'.  ;■.'.'■  •■ 

III        :    .; 

•* 

'    'V/    ■  i  ,1.1  VI 

■  1  *         1     M  .N  ,  ■    ■  1 
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Magnelical  Observations  conttrmed* 


181& 

t 

.■  *, 

« 

Morniog  ObseiT. 

NooD  Olnerv.     • 

Eveaim^  Oluertr. 

Month.  - 

Hi 

iriation. 

. 

Mir. 

V« 

Hour. 

Variation. 

Hour. 

Variatioo. 

May      1 

8* 

40' 

24* 

14' 

50" 

|h 

55' 

}W 

29'    12" 

6ik  W 

240  W  82" 

Ditto    S 

8 

30 

?4 

20 

00 

20 

24 

27    24 

_    i.^ 

— . 

—.    ii— . 

Ihtto    3 

8 

35 

S4 

17 

23 

— . 

— 

— 

..    .. 

-^    ^— 

-_ 

mm^         ... 

Ditto    A 

8 

35 

24 

17 

02 

55 

24 

22     12 

6    25 

24 

18    24 

Ditto    5 

8 

40 

24 

16 

00 

1   a 

05 

24 

25    37 

6    36 

24 

19     II 

Ditto    6 

8 

40 

24 

14 

56 

10 

24 

26    46 

.6    40 

24 

18    41 

Ditto    7 

8 

35 

24 

14 

69 

35 

24 

28    12 

6    35 

24 

19    08 

Ditto    6 

8 

40 

24 

16 

56 

— 

.— 

— 

T-       -^ 

m^        _ 

~Lm 

— .    .i. 

Ditto  10 

8 

35 

24 

20 

55 

35 

24 

26    26 

6    25 

24 

2a    55 

'      Ditto  11 

8 

25 

24 

14 

30 

.. 

.. 

_ 

_    ~« 

_- .    ... 

... 

..«    — ^ 

Ditto  14 

8 

35 

24 

16 

55 

<o 

24 

24    55 

7     10 

24 

19    26 

Ditto  15 

8 

35 

24 

16 

05 

25 

24 

28    33 

_.    .i. 

~. 

«—    .1.. 

Ditto  16 

8 

45 

24 

17 

28 

— 

.. 

— 

-»— .    m^m 

7     10 

24 

18    tl 

■      Ditto  I7f  8 

30. 

24 

17 

12 

1 

40 

24 

26    58 

7     10 

24 

SO    37 

* .  ■ 

r Morning  ....».,. 
<  Noon 

1813. 

1814. 

1815. 

April.,.*.-.* 

24*  09'    18" 
24    21     12 
24     16    26 

»4»  12'..  53^'.. 
24    23    63 
24     16,    30 

2A*  le*  pi" 

24    27     42 

i  Evenine 

94     n     49 

M,,^.^ ..' 

.  [April. — ^The   variation  of   the  weather  this   ndonth   has  beea 
equalled  by  the  uncominon  variation  of  the  needle. 

n  •     A.1I..  ^Between  noon  of  the  Ist  Apr.)  i.wat  •     u 
.  "»•■'»'"*"  JBetweeD  noon  of  the  UtMiy  J."??."'* 

^  EvaporgUon  daring  ttif  tame  period  .,.  ^ ......  1*90 


Article  X.  '! 

AnaltIses  of  Books. 

.  Transactions  of  the  Geological  Society^  Volume  9d«    Z#ondob/- 

William  PhUlips,  1814.        .        •       ^  '      .-     '      ■  •. 

This  volume  contains  24  papers^  and  Is  accompanied  by  ajvoliiiiie- 

of  plates.      •  .  "  \  ,' ;  '-  .  . 

\  I.  On  certain  Products  obtained  in  the  DistiUatiofk-  tf  If^iod, 

with  some  Account  of  Bituminous  StdfsianceSy  and  Hemarks  m 

Coah    By  J.  MaccuUoch,  M.D.  F.L.S.^Xhena]st  to  the  CM-^ 

nance,  and  lecturer  on  Chemistry  at  the* fioyal  Military  Acideiiiy' 

M  Woolwich^  apd  Vice  President  of  the  tieologieal  Sode^^-^' 


18.15.]^     Transactions  of4h6  Oiob^kai&>cieiy,  Vol.  11.         HM 

When  wood  is  exposed  to  destructive  distillation  there  comes  over 
a  thick  black  fluid  like  tar.  .  Great  quantitiea  of  this  substance  are    ^ 
obtained  at  the  powder  works  from  the  distillation  of  willow  and 
alder.     It  was  this  substance  that '  Dr.  Macculloch  examined.    It 
is  very  inflammable,  and  may  he  burnt  like  oil  in  a  hrnip.'^  'When 
it  is  washed  in  water,  that  liquid  separates^a  considerable  pircipor- 
tion  of  acetic  acid,   coloured  by  an  oily  matter,  which  has  an 
empyreumatic  smell  and  taste.     When  triturated,  or  boiled  with 
carbonate  of  potash,  it  acquires  a  pitchy  consistence ;  b^t  does  not 
seem  to  combine  full/  with  the  alkali.    It  is  soluble  pn  alcohol, 
ether,    caustic   fixed  alkaline   lees,  acetic  acid,  and  the  mineral 
acids.     Fat  oils  and  fresh  essential  oiks  dissolve  it  imperfectly  |  but 
the  drying  oils  and  inspissated  essential  oils  act  on  it  mOre  readily. 
Coloured  oil  of  turpentine  dissolves  a  good  deal  of  it.     Naphtha 
has  scarcely  any  action  on  it.     When  exposed  to  a  heat  just  auffi- 
cieat  to  keep  it  boiling,  an  oil  comes  over,  at  first  light,  coloured, 
but  i)ecomiDg  darker  as  the  process  advances.     If  the  heat  of  the 
retort  be  gradually  increased  to  redness,  nothing  remains  iMj^t  a 
spongy  charcoal.    There  is  found  in  the  receiver  an  tril  Bnd  acetic 
acid,  combined  with  a  little  ammonia.    No  gas  is  evolved  in  this 
process^  if  the  heat  be  carefully  managed.    When  a  j^  Is  {ofmieid^ 
the  oil  has  been  exposed  to  too  high  a  temperature,  by  letting  the 
fire  act  too  much  on  the  upper  part  of  the  retort.    If  the  heat  be 
continued  for  a  certain  time,  wliat  remains  in  the  retost  resemUeii 
petroleum;   if  longer,  maltha;    if  longer,  bitumen;    ajI'd.jf-StiJi 
longer,  only  coal  remains.    But  these  resemblances  are  merely  ex« 
ternal.     Bitumen  and  our  substance  are  diflerent  in  their  co^a/po^ 
sition;  since  the  first  is  soluble  in  naphta,  the  second  ;insol«U^r 
Dr.  MaccuUoch  conceives  it  probable  that  vegetables  may  hav€ 
been  convened  into  bitumen  or  jet,  by  the  action. oi, water,  and 
the  bitumen  afterwards  converted  into  coal  by  heat*    He  shows 
that  heat  is  incapable  of  bituminizing  wood,  but  that  it  converts 
jet  into  coal.    Many  other  very  iagenioua ;  hypotheses  respecting 
the  origin  of  the  various  species  of  coal  and  plumbago  occur  in 
this  paper ;  but  they  are  of  so  bold  a  nature,  and  so  little  suppoifted 
by  the  present  state  of  our  knowledge^,  that  I  qui  afraid  to  enter 
upon  them,  least  they  should  lead  to  a  tedious  controversy  about  it 
subject,  the  decision  of  .which  is  at  present  ^obviously  beyond  the 
reach  of  our  faculties.    The  valuable  part  of  the  paper  is  the  cbie- 
mical    description  of  the  new  substanee  obtained  by-  ^I^tllikig. 
vegetables,  which  Dr.  M.  proposes  to  distinguish:  by  the  fiame  ^ 
histre^  .       .   ,'^  -i:  .-:  ■   ■  \.  .-....■  y  :'  i  ^ 

II.  Mineralogical  Accowit  of  the  Isle  of  Man.  By  I.  F.  BcrgerL' 
M.  D.  M.G-S-rrrTJie  Isle  of.  Man,  thcskuatioii  of  which  is  tojJ 
well  known  to  require  specification:  berej  is  rather  ffib^e- than  ^Sft^' 
miles  long  from  north,  to,  south,  whieitslireadth  vairiesfritrHa  l^t^ 
eight  miles.  The  northern  extremity  is  tolertbly  low  iRMf"  abpuii-'" 
five  miles,  where  ar^ngC'cf  mountains  cemoif^ce  thatptHKiie^^tcif': 
the  ioathern  extremity.    This  group  of  mouutw:i%  ^Q\»i\^X%^V  '^>\\^% 
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cbaini^  sepafated  from  each  other  by  high  taUe  landi.  Three 
very  narrow-  c^nings  cross  the  group  from  east  to  west  The 
fiirtheit  north  of  which  lies  between  Douglas  Town  and  Peel 
Town ;  and  the  furthest  south  is  the  narrow  channel  between  the 
island  and  Calf  of  Man.  The  first  of  these  is  highest^  and  the  last 
lowest,  being  under  the  level  of  the  sea.  The  highest  mountain 
in  Man  is  Snowfield,  which  is  2000  feet  above  the  level  of  the  aea« 
Dr.  Berger  has  given  the  elevation  of  89  mountains  and  spots  of 
this  island',  which  has  enabled  him  to  give  interesting  sections  of 
the  island  in  various  directions.  The  Qdf  of  Man  is  206  feet  high. 
The  mean  annual  temperature  he  reckons  from  the  heat  of  81 
brings,  at  49'99^  or  50%  Fahrenheit. 

.  Very  little  grfudite  has  been  observed  in  Man.  It  occurs,  how-^ 
ev<er,  in  two  or  three  spots ;  but  most  likely  only  formmg  beds  in 
the  clay-slate,  which  constitutes  the  central  and  highest  part  of 
the  island.  Grey-wacke  covers  the  lower  parts  of  this  day-date, 
idmost  surrounds  it,  and  constitutes  the  sea-coast  both  cm  the  evt 
and  west  ude  of  Man.  This  grey-wacke  sometimes  contains  beds 
of  grey*wacke  slate  and  flinty  slate.  It  has  not  been  observed  to 
contain  any  animal  remains.  A  floetz  lime-stone  cootuning  ma- 
drepofites,  and  some  univalve  shells,  occupies  the  south-cast  coast) 
except  a  peninsula  of  old  red  sand-stone,  which  occurs  likewise  at 
Peel  Town.  The  Calf  of  Man  is  grey-wacke.  Veioe  cootainiog 
galena  occur  in  three  difierent  parts  of  the  island,  and  alwm  iol 
the  grey-wacke.  Sulphuret  oi  copper  likewise  oociub.  These 
veins  have  been  wrought  more  uian  once,  but  are  at  present 
abandoned.  Dr.  Berger  thinks  that  the  soatbsm  part  of  the  island 
has  at  some  former  period  subsided*  Hence  he  accounts  for  the 
gradual  declivity,  the  dip,  and  the  narrow  valleys.  The  populatkai 
is  oeckoncd  at  28,0jQ0 ;  but  Mr.  Curwen  thinks  it  does  not  CBeead 
23  000. 

in.  On^the  Granite  Tars  of  ComwalL  By  Dr.  MaccuUochir*- 
The  Lo^ng  Rock,  and  Cheese  Wring  ih  Cornwall,  andthe  Viien 
Tor  in  Dartmoor,  exhibiting  curious  configurations  of  granite 
roclcf,  are  described  and  figur^ ;  and  Dr.  MacculkMsh  shows  wf 
clearly  that  they  hi^ve  resulted  from  the  natural  efiects  of  the  dia- 
integratibn  of  the  rode,  and  that  they  have  notj  as  some  sq>» 
posed,  been  formed  artificially.  He  terminates  the  paper  with, 
gome  speculations  on  the  origin  of  granite,  and  rather  iaclioes  la 
its  igneous  origin.  Into  these  specuhdons  I  ttunk  it  unoecessaiy 
to  enter ;  because  I  conceive  them  to  be  entirely  beyond  the  reach 
of  the  human  faculties.  Supposing  a  man  to  s(>end.his  life  in 
guessing  how  the  Almighty  brought  the  earth  into  its  present 
state,  and  supposing  him  even  to  guess-  right,  (no  veiy  pfofaeUe 
supposition)  I  ask  by  what  means'  ihe  coold  prove  his  ooojfdetiiK? 
The  only  conclusive  evidence  in  such  a  case  is  historical  aridenoe^ 
and  where  could  it  be  found  ?  Geology  does  not  consist  in  sjteep* 
JaeiK^ahout  the  ori^  or  creaticm  of  the  earth,  it  oonsials  auBpif 
in  dIetcrouniDg  the  ntimUr,  mimre^  laui  focitisn  of  sill  tfas  joeb . 

\ 
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which  constitute  the  surfiice  of.  the  earth ;  and  till  it  is  confined  to 
this,  it  can  never  become  a  useful  nor  correct  acience.  If  you 
can  demonstrate  by  petri&ctions  the  epochs  of  the  formation  of 
rocksy  or  the  changes  they  must  have  undergone,  do  so;  but  never 
reason  or  speculate  from  the  mere  love  of  hypothesis. 

I  may  just  observe  for  the  consideration  of  Dr.  M.,  that  nothing 
is  more  common  than  to  find  sand-stone  having  exactly  the  struc* 
ture  of  his  Cornish  granite,  I  mean  decajring  ultimately  into  balls. 
As  examples,  I  may  mention  a  sand-stotte  in  the  Isle  of  Skye,  a 
sand-stone  in  Fifeshire,  and  another  in  Dumfiries-shire.  It  fol«- 
}ows,  therefore,  that  if  the  Doctor's  reasoning  about  the  igneous- 
origin  of  granite  be  accurate,  he  must  admit  likewise  the  igneous 
origin  of  sand-stone. 

IV.  Notes  on  the  Mineralogy  of  the    Neighbourhood  of  Sk 
Davidfs  Pembrokeshire.      By  John  Kidd^  M.D.  Prof.  Chem.  ia 
the  Unh^rsity  c^  Oxford,  M.  G.S. — ^It  would  appear  from  Dr.: 
Kidd's  descripthm,    that  the   fundamental  rock    of  this  district 
is  a  syenite,  which  seems  in  some  cases  to  pass  into  granite,  in 
others  to  porphjrry;  but,  unfortunately,  the  descriptions  ane  tuo/t 
sufficiently  minute  to  make  us  sure  of  these  transitions.    Beds  <ir 
rocks  of  these  three  different  species,  hmvever,  opcur  here.    Over 
the  syenite,  and,  in  general,  covering  the  flat  country,  lie  beds  of 
clay-slate,  which  vary  a  good  deal  in  their  appearance.    This  slate 
IS  often  black,  has  little  lustre,  and  contains  quartz  veins  running 
through  it;  hence  it  is  probably  a  transition  slate.    Dr.  Kidd  calls ' 
it  grey-wacke ;  but  that  t«in  never  can  be  aj^lied  correctly  to  a ' 
slate.    Indeed  it  is  quite  obvious  from  Dr.  Kidd's  observations,' 
that  the  term  grey-wacke  has  no  fixed  nteaning  in  his  mind :  yet  it 
is  as  well  defined  a  rock  as  any  otiier,  and  any  mineralogist,  in  five 
minutes  might  make  himself  so  well  acquainted  with  its  charac- 
ters, as  afterwards  to  run  no  risk  of  confounding  it  with  any  other* 
The  following  definition  may  be  of  some  use. 

^  Grey-wacke  of  Werner  is  a  conglomerated  rock  with  a  basis ' 
of  clay-slate.      It  contains  portions  or  fragments  of  clay^slate, 
flinty-slate,  quaptz  5  and  sometimes  gndns  of  felspar  and  scales:^ 


mica.** 


If  Dr.  Kidd  dislikes  the  term  grey-wacke^  he  may  substitntlt 
transition  sand'Sione,  The  \vord  grey-wacke  was  invented  by  the 
miners  at  Freybeig,  where  the  fock  abounds.  Werner  adopted  it 
from  them,  and  drew  up  an  accurate  description  <tf  the  rodu 
Very  good  specimens  of  it  are  to  be  found  in  the  Pentlands  and 
Lamermuirs,  near  Edinburgh.  About  100  yards' east  of  the  fourth 
milestone  from  Truro  in  Cornwall,  there  is  a  quarry  of  excellent 
grey-wacke,  which  is  employed  in  mending  the  road.  Many 
other  British  localises  might  be  given;  but  from  either  of  tbe^ 
two  it  would  be  eusy  to  \mng  up  a  sufficient  number  of  speciiaeas- 
to  London,  to  make  every  mineralo^st  familiar  with  the  apjpear*  . 
ance  of  this  rock.  I  coficeiv^  ^»t  the  strudtore  of  tbe  ^eooiptrf. 
described  in  this  paper  by  i>rtKi<U  k  sbuAax  \&  littix-fafiti^^ 
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Ciifie  in  GfiUciwny,  of  which  sn  accouM  «'lll''bfe' jbQQd  ia  the 
Annals  of  Philosophy,  vol.  iii.  p.465.'  '         -■•  *  :■ 

V.  An  Account  of  the  Brine  Springs  at  Drtnihi^'-  By  Leonard 
Horner,  F.R.S.  M.G.S.— Salt  has  been  biaa6-M>i>roitwicb  in 
Worceater  Am-  above  a  thousand  yean.  The  structure  of  the 
country,  »  far  as  it  has  been  ascenaiaed,  is  this.  Uppermost  « 
bed  of  sand-itone,  usually  Ki,  but  sometKtaek  gtettirish,' ttad' thea 
containing  veins  of  gypsum.  Mr.  Alkin  and  Mr.  Horner  oMsider 
it  as  old  red  sand-stone.  Under  this  lies  a  bed  tifeypmrR  ofcout 
1 50  feet  thick :  below  this  a  rirer  of  brine  It  ioches  deep;  ■  i.BBt1y, 
there  lies  a  bed  of  rock  salt  which  has  never  been  peoetnted-.  -  If 
the  sand-stone  be  old  red  sand-stone,  the  positiOD  of  the  gypsbm 
and  rock  salt  is  uncommon,  as  these  beds  na?e  bhherto  been  hb- 
terved  only  above  the  red  sand-stone  and  never  below  it.  ■'  There 
are  four  pits  at  present  used  at  Droittrich,  and  the  quantity  of  brine 
which  flows  out  is  muuh  greater  than  can  be  comumed.  "fbe  qaln- 
tityoT  salt  manufav^tured  annually  is  about  lt>,000  torn.  Thk  is 
chiefly  consumed  in  England,  and  pays  a  dnty  Of  ^10,0001.  '^Hm 
present  market  price  of  the  salt  is  31/.  per  toQ*'  SOt.'  of  ^uriadi'  is 

■  du^.  ■"■■    '•->' 

The  specific  gravity  o'f  the  brines  of  the  diffintet-  piti  mm 
foOowi: —  -  '■■"■' 

Walker's  pit 1-20S1 1  -    , 

Wftlwyn'3  pit  .  .■ ^  l-aossit-     ; !', .,, 

Komncy's  pit .i '.   I -2001 5    .  ,'  ,. 

Stuckey'fpit ...! -18467       ..... 

Farley"*  pit .,  l'174jl- ','.,'  V 

The  last  pit  is  not  at  present  in  use,  and  is  probably  somev^hat 

•  .  mixed  with  surfiice  water.     None  of  tliem  are  perfectly  saiuraled; 

for  water  saturated  with  salt  at  55  is  of  ihe  specific  gravity  1-21. 

Walker's  pit  ought  to  contain,  by  my  experiments,  '2S't!S  per  cent. 

'    «f  taltj  qr  three  ounces  of  it  hold  in  solution  470  grains  of  siilt. 

Mr.  Homer,  however,  obtained  by  cvapumtioa  only  431  Sfi  grains; 

but  it  is  welt  known  to  chemists,  tliat  tlie  wliole  of  the  salt  dii- 

•olved  iq  water  cannot  be  recovered  by   evapofAtion.     Hotvever 

GvefuUy  the  evaporation  be  conducted,  a.  portion  of  the  salt  alt^ayi 

■idtes  its  escape.    The  quantity  of  salt  obtained  by  evapoialioo 

.  £rpm  four  cubic  inches  of  each  oP  :jhft  pits,  by  Mr.  Horner,  nat 

■|0Ci)Uow>:~>-  .       ■   ■     J  u'. 

Walker'spjt  .;.;.. -: . . .  SI7*14  gniok  '  ^■.. 

\'  ■  .  '  Walwyn'spit  :..■.■'.■,  ...'i .'.  .t  3lS'40-'  •  '  v:  -t; 
Rdmney's  pit  ...i .'.'.. V.'i-'J/SH-Ofr'  .•-.  .m 
Syucke/gpit. ..■..;.,.'.,. .-..'-:^89-J©  -?  "^  v;;  ■ 
■FaTley's  pit ;.  .■..•.  ,">■..  266;M    ■  ■ '.  -•  '-  ■  ■ 

'Tlie-salt  wndriediiithotcinpentaiii'CflfiOP.  .S^CflMtibKBtr  . 
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Common  salt ^ ••.«•  .^  .... ...  -96*48 

Sulphate  of  lime  « •  •  • •  •     1*63 

Sulphate  of  soda . . . . » ..^  ••«...••... .     ]  '82 
Muriate  of  magnesia ...•••».••    6*07^ 

lOO-OO 

I  doubt  whether  Mr.  Horner's  criterion  of  the  absencei  of  auK 
phate  of  magnesia  be  sufficient.  After  the  removal  of  the  lime  he 
added  ammonia  without  obtaining  any  precipitate.  I  thin^  it  pro- 
l)abley  that  a  small  quantity  of  siUphate  of  magnesia,  held. in  solu- 
tion in  a  complicated  saline  liquid,  would  not  precipitatp  with 
ammonia,  in  consequence  of  the  solubility  of  the  triple  .salt  formecl. 
But  I  have  not  tried  the  experiment. 

VI.  On  the  Feitis  of  ComwaU.  By  William  Philip?,  M.  Q.  S.— 
The  ore  in  Cornwall  occurs  commonly  ia  veins  which  nave  , an  .e^ 
and  west  direction,  and  are  called  /ooes.  These  are  traverse^  by 
north  and  south  veins  called  cross  courses ;  and  sometimes  by  north- 
east and  south-west  veins,  called  cwitres.  The  rcilative  antiquity 
of  these  veins  appears  in  general  to  be  in  the  order  in  wUiQh,  tbey 
have  been  named.  The  lodes  are  the  most  important ;  they  ^oni^in 
.  tin  and  copper  ore.  The  tin  ore  ia  comipooly  towa^i^s. the; Supper 
part,  and  tiie  copper  towards  the  lower  part  of  the  lode.  Na.^ne 
of  these  lodes  has  been  traced  further  than  two  miles ;  yet  ibere 
can  scarcely  be  a  doubt  that  they  traverse  the  whole  county,  and 
eren  pass  through  Devonshire,  till  the^  lose  themselves  in  the 
channel.  No  vein  has  been  followed  to  its  greatest  depth.  Their 
most  common  breadth  is  from  one  to  three  feet.  They  are  very 
rarely  30  feet  wide.  When  a  cross  course  cuts  a  lode  it  generally 
changes  its  direction,  or  heaves  it,  as  the  miners  term  it.  The  con- 
tres  do  the  same  thing  to  both  the  others.  The  cross  courses  are 
usually  filled  with  quartz;  though  sometimes  likewise  they'OI)n- 
tain  ore.  /  '  '  .;^ 

'niere  is  a  low  range  of  hilly  country  that  traverses  Corif&all 
just  on  the  south  of  the  principal  veins.  This  range,  as  ftrr  is  I 
observed,  was  granite.  On  the  north  and  south  side  this  ||i:aiDlfe  is 
covered  by  clay-slate,  which  goes  to  an  unknown  depth,  the 
veins  usually  traverse  the  clay-slate,  and  when  they  are  follolk^ed 
far  enough,  they  are  found  likewise  entering  the  granite,  •  ^ich 
spreads  itself  below  the  clay-slate.  Hom^stone  porphyty  lik€i0(flse 
passes  through  the  clay-slate,  but  whether  in  beds  or  veins  has-^ot 
been  determined.  It  is  called  elvan  by  the  miners.  The  tof-fnf  a 
lode  is  usually  called  gossan,  being  filled,  with  a  yellow  ochrey 
matter  to  which- that  name  is  given ;  and  lodes  have  received  the 
following  names,  according  to  the  prevalent  substance  with  which 
they  are  filled :^<Gros;sa;^,  when  abounding  in  gossan:  sparry^ 
when  abounding  in  quartz,  or  j9uor  spar,  both  of  which  are  called 
spar,  in  Cornwall.  The  latter  commonly  green  spar  or  sugar  spar : 
fnundicky,  when  abounding  in  iron  pyrites :  peaditf,  wl^eq  abound- 
ing in  chlorite :  Jleiickany.  when  filVdL  d^tft^^^m  >l\gi&.  ^\  -£^T* 
YoL.  V.  N^  VI.  2  ¥ 
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scovaniji  when  composed  of  a  mixture  of  quartz  and  chlorite  ;  not 
very  hard  :  calpy^  when  composed  chiefly  of  hard  quartz,  coloured 
by  a  little  chlorite :  pryanvy  when  the  ore  does  not  occur  in  a  com- 
pact state ;  but  mixed  with  the  constituents  of  the  lode  :  grauany, 
when  com|)Oscd  chiefly  of  granite. 

VII.    On  the  Fresh  Water  Formations  in  the  Isle  of  Wight^ 
with  some  Olseruations  on  the  Strata  over  the  Chalk  in  the  'south" 
east  Part  of  England.    By  Thomas  Webster,  M.  G.  S. — One  of 
the  most  remarkable  additions  which  geognosy  has  of  late  yeai^ 
received,  is  an  accurate  description  of  the  beds  which  cover  the 
chalk  in  the  neighbourhood  of  Paris.     These  beds  abound  in  petri- 
factions ;  by  a  careful  examination  of  which  it  has  been  ascer- 
tained that  some  of  these  beds  have  been  formed  at  the  bottom  of 
the  ocean,  while  others,  placed  above  them,  have  been  formed  at 
the  bottom  of  a  fresh-water  lake ;    and  these  alternations    aire 
repeated  more  than  once :  so  that  the  sea  lappears  to  haVe  twiee 
covered  the  environs  of  Paris,  to  have  twice  retreated  while  its 
place  was  supplied  by  a  fresh-water  lake.    Immediately  over  the 
chalk  lie  the  following  beds :    I.  plastic  clay;  2.  coarse  lime*stone 
and  sand-stone ;  3.  siliceous  lime-stone,  which  have  been  farmed  at 
the  bottom  of  the  sea.    Next  comes  a  bed  of  gypsum,  inarly  &c. 
containing  only  bones  of  land  animals  and  fresh-water  shdls^  and 
therefore  formed  at  the  bottom  of  a  fresh-water  lake;    It  consd* 
tutes  the  lower  fresh-water  formation.    Then  come  beds  of  marl, 
containing  only  sea  shells,  and  therefore  of  marine  formation.    It 
constitutes  the  upper  marine  formation.    The  sixth  bed  consists  of 
sand  and  sand-stone,  without  shells;  the  seventh  a  sand-stone 
containing  sea  shells ;  the  eighth,  the  buhr  or  mill-stone  forma- 
tion, without  shells,  and  argillaceous  sand.    Then  comes  the  upper 
fresh-water  formation,  comprehending  marls  and  buhrs,  with  fresh- 
water shells.    This  last  formation  is  covered  by  alluvial  soil.     For 
a  particular  description  of  these  formations  we  are  indebted  to 
Br^niart  and  Cuvier. 

Though  the  south-east  of  England  bears  this  striking  resemblance 
to  the  north  of  France,  where  the  Paris  basin  is  situated,  that  its 
basis  is  chalk,  which  is  covered  in  various  places  by  different  beds, 
yet  Mr.  Webster  was  the  first  person  who  pointed  out  a  similarity  in 
the  formations  in  certain  parts  of  the  south-east  of  England  and 
those  which  fill  up  the  Paris  basin.  The  two  places  where  the 
resemblance  is  greatest  are  the  Isle  of  Wight  basin  and  the  London 
basin.  In  the  Isle  of  Wight  Mr.  Webster  traced  an  alternation  of 
sea  and  fresh-water  formations  similar  to  those  n^ar  Paris,  and 
characterized  by  the  very  same  fossils.  The  beds,  indeed^  are  not 
exactly  the  same  in  both,  though  there  is  a  certain  degree  of  re« 
semblance  between  them.  These  different  formations  can'  be  dis- 
tinctly seen  at  Headen  Hill,  upon  the  north  side  of  Alulnbay,  not 
fkrfrom  the  Needles,  on  the  west  coast  of  the  Isle  of  Wight.  Sir 
"'  >i7  Englefield  first  d\sco\ete3L  «l  iw\^'b  ^  chalk-hills '  running 
d  west  through  the  midAW  ol  vV^\&\^  ^l  \<  \^v '^Sl^wifcVSUa 
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terminate  od  the  south  side  of  Alum  Bay,  and  on  the  north  side  of  " 
the  chalk  there  occur  a  great  purpber  of  perpendicular  beds  of  clay  :* 
and  ^nd,    ofjt^n   containing  abundance  of   loose  pebbles.      Mf»^  ^ 
Webster  conceives  it  impossible  that  these  beds  could  have  been 
formed  in  the  position  vj^hich  they  now  occupy.     He  supposes  that  ' 
they  were  at  first  placed  horizontally  over  the  chalk,  and  that  they 
were  thrown  into  their  present  position  by  some  unknown  convul- 
sion.   Immediately  to  the  north  of  these  beds  is  Headen  Hitl, 
composed  of  beds,  nearly  horizontal.    These  beds  Mr..  Webster 
considers  as  formerly  lying  over  the  perpendicular  beds  of  Alum 
Bay,  before  they  acquired  their  perpendicularity. 

The  perpendicular  beds  at  Alum  Bay  are  analogous  to  the  lower 
marine  formation  in  the  Paris  basin ;  for  all  the  fbssils  which  they 
contain,  though  different  from  those  in  the  chalk,  are  of  marine 
origin.  The  lower  fresh- water  formation  is  distinctly  seen  near  tfa^ 
bottom  o£  Headen  Hill.  It  consists  of  a  series  of  beds  of  sandy, 
calcarepMs,  ajid  argillaceous  marls,  sometimes  mixed  With  brown' 
coal.  The  thickness  of  these  beds  is  6S  feet.  It  contains  so  many 
fresh-watier  shells,  and  so  regularly  deposited,  that  we  cannot^ 
supposes  them  to  have  been  carried  by  rivers  into  the  sea.  Beside^ 
in  that  ca$e  we  should  find  a  mixture  of  sea  shells,  which  do  not 
occur  iQ  this  formation.  This  is  covered  by  the  upper  marine  for-*-' 
matioD*  it  consists  of  clay  and  marl,  is  about  90  feet  thick,'  add 
contains  a  prodigious  quantity  of  sea  shells.  This  is  covered  'by  the 
upper  fresh-water  formation,  about  70  feet  thick,  and  Consisting  of 
alternate  beds  of  sand,  lime-stone,  and  clay.  It  contain^  abutidfftice 
of  fresh-water  shells,  without  an^  admixture  of  sea-shells:  This 
formation  is  covered  by  alluvial  soil.  ' 

Mr.  Webster  conceives  the  Isile  of  Wight  basin  to  have  been 
ibrmerly  filled  with  these  formations.  It  consisted  of  the  northern 
half  of  the  Isle  of  Wights  extended  as  far  west  as  Dorchesti^  atid 
as  far  east  as  Shorebam,  being  bounded  on  the  north  by  the  faiib 
which  constitute  the  South  Downs.  ■     \ 

The  Loi>dqn  basin  is  of  mucl^  greater  extent,  but  not  so  well 
defined.  Its  southern  boundary  is  marked  by  Deal,  Canterbury, 
Milton,  Chatham,  Gravesend,  Purfleet,  from  which  it  runs  soiitfa- 
westerly  to  Leatherhead  and  Guildford,  and  then  bending  northerly 
it  proceeds  as  far  west  as  Hun^erford.  Maidenhead,  Eton,  St. 
Alban's,  mark  part  of  its  northern  boundary,  and  it  appears  to  take 
in  the  whole  counties  of  Essex,  Suffolk,  and  Norfolk.  The  bottom 
of  this  basin  is  chalk.  Over  the  chalk  lies  a  bed  of  sand,  or  in 
some  places  of  plastic  clay.  Over  this  lies  the  London  clay,  well 
known  for  the  great  number  oif  marine  rfniains  which  it  eontaini^. 
This  clay  is  mostly  covered  by  a  bed  of  gravel  of  varioiiis  thicknesd, 
obviously  alluvial,  ^r.  Webster  considers  the  London  clay  as 
^M^alogous  to  the  upper, marine  forma'tion  in  <he  PaHS  •'basin;?'' The 
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Maccullucb. — These  forts  have  been  obseried  in  ditfertiOt  paittof 
thencHthof  Scotlaodaod  in  GiUlowiif.  \uil:ing  ijknffWo'Mktita 
to  the  time  of  tbeir  erectioii,  or  the  jtcojile  by  wlibm  itey  ''were 
built.  Two  opinjooE  have  been  advanced ;  that  tliey  were'vitrified 
oa  purpose,  and  that  they  were  viirified  by  accident.  Dr.  Mac- 
cultocli  shows,  by  an  examination  of  the  atones  of  whi£h  they  are 
coin[]osed,  that  toe  latter  opioioQ  caaoot  be  correct,  Jtfe^ibcBEtiiDed 
.  two  of  these  forts !  Dun  Mac  Soiochain,  in  Argyleshue,  had  Craig 
Phjdric,  ill  Inverness-shire.  la  both  the  walls  cpniist  chiefly  of 
primitive  rocks.  These  have  been  mixed  with  a  coDSidertible  quan- 
tity of  a  kind  of  amygdaloid,  which  easily  fuses,  Sad  by*  the  fii^h> 
more  or  less  complete,  of  tiiia  material,  the  viiriG'catioa  has  beea, 
brought  about.  The  amygdala  id  differs  considerablyin  Its'patureat 
the  two  forts.  At  Amworth,  in  Galloway,  there  is  Ho  amygdaloid ; 
the  rocks  are  grey-wacke  and  grey -wackc-^late.  "Some  portions' of 
this  grey-WBcke  are  fusible,  from  a  mixture  of  calcareous  apar. 
Accordingly  this  fort  is  only  vitrified  io  a  few  detached  spoU. 

IX.  On  the  Sabliinaiion  of  Silica.  By  Dr.  Macculloch:— He 
bad  exposed  r  mixture  of  tlie  oxides  of  tin  and  I^qtl  tn  a  cHii^le 
covered  by  another,  for  some  hours,  in  a  furiiacft  tit'  &  heflt  ctm- ' 
jectured  to  be  between  i:iO°  and  140°  Wedgewood.  Oil  coofitig, 
the  top  of  the  uppermost  crucible  contained  soiqc  siilal]  Blatnentous 
crystals^  white  and  brilliant,  crossing  each  other  in'  alt  diirctKtos. 
They  were  found  to  be  crystals  of  pure  silica.  Jit. Hi.  'ttfts  dofa^le 
to  repeat  (hia  experiment  with  success.  '' 

X.  Olservations  on  the  Specimens  of  Hippiirltes  fmm  Sicthj, 
presetted  to  tlie  Geological  Society  by  tlw  Hon.  Henry  Grty 
Metmet.  By  James  Parkinson,  M.G.  S — These  specimens  are  so 
perfect  as  to  enable  Mr.  I^rklnson  to  determine  some  things  re- 
specting the  original  structure  of  the  shells,  Tbe  supposed  oper- 
culum mentioned  by  Picot  la  Peyrouse  could  not  be  uistinguishtrd. 
Mr.  Parkinson  thinki  that  th«  hippurites,  orthoceraiites,  ammo- 
nites, &c.  lisd  the  means  of  elevating  themselves  to  the  surface  of 
thes^  like  the  nautilus;  and  some  tliiaes  which  hir'i:)6sm«d  in 
these  t^cimens  give  counteoance  to  this  idea.   '     -"  "'  '-' "■ 


AxxwLK  XI,^';; ' '  ■'  ■;      ■_  ■'-■ 
.Proceedings  s>f  Philosophical  Soaetiii:'  ■      ■ 

io'tXL  HoeiBtt.  ■  ■     '■>. 

Ok  Thursday,  the  27tfa  ;of  April,  a  p^per,  by  W(r.  Sep{tiiijtl  WM 

read,  containing  fiirther  p^rtictilani  respecting  nfs  iiiiproviej  aii«4e 

of  sMp-huilding.     A^,  imrnqdia^ly  after  hu,jB3t  ps^f  apapef '  wft 

read  to  (he  Roval  Soc'iel?)  conttLXtttn^AwKeVvcalaBjecltoiia'^iDrta 

mods  of  l*iiildWs  ■^ip»  ^  'w\^«^  "^  ^  wptosftVX*":!  ■«•.** 
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competent,  it  occurred  to  him^  that  it  would  be  satis&ctory  to  the 
Society  .to  lay,  before  them  the  results  which  have  been  obtained  by 
an  investigation  into  the  ships  builf  according  to  his  mode.    He 
stated  the  report  of  Admiral  Durhdtn  respecting*  the  Tremendoos. 
She  was  the  bpst  sailing  ship  in  his  fleet.    Three  yeani  afterguards 
^he    was   examined    by    professional    ship-bnildeiiB,    and    found 
not  to  have .  suflered   any  deterioration.    Other    similar    reports 
were    mentioned.      Dr.    Young's    allegation,    that    the    oblique 
braces  were  imitated  from  the  French^  ys^  according  to  Mr.  Sep- 
pings,  inaccurate.    The  French  had  indeed  introduced  some  pieces 
of  oblique  timber,  and  they  were  to  be  seen  in  a  ship  which  we  took 
from  them  ;  but  they  had  not  been  attended  with  any  benefit,  and 
were  abandoned  as  useless  by  the  French  themselves.     Mr.  Sep- 
pings's  mode  is  quite  new,  imd  the  benefit  of  it  sufficiently  obvious. 
On  Thursday,  the  4th  of  May;  a  paper  by  Sir  Humphry  Davy 
was  read,  on  the  action  of  acids  on  hyper-oJcymuriate  of  potash.  In 
consequence  of  the  discovery  of  a  new  acid  by .  Gay-Loisac  ■  by 
treating  hyper^oxyrauriate  of  barytes  with  sulphur.  Sir  H.  Davy  was 
induced  to  examine  more  carefully  than  had  hitherto  been  done  the 
.  action  of  acids  on  the  hyper-oxy muriate  of  potash.  When  sulphuric 
acid  is  poured  upon  this  salt  in  a  wine-glass,  very  little  effervesceace 
takes  place,  but  the  acid  gradually  acquires  an  6range  Colour,  and 
a  dense  yellow  vapour  of  a  peculiar  and  not  disagreeable  smell  floats 
on  the  surface.     These  phenomena  led  the  author  to  believe  that 
.  the  substance  extricated  from  the  salt  is  held  in  solution  by.  the  acid. 
After  various  unsuccessful  attempts  to  obtain  this  substance  iti  a 
separate  state,, he  at  last  succeeded  by  the  following  method.  Abbut 
60  grains  of  the  salt  are  triturated  with  a  little  sulphario  acid^  just 
sufBcient  to  convert  them  into  a  very  solid  paste.  •  This  i»piit  into  a 
retort,,  which  islieated  by  means  of  hot  wAter.     Th©  water  must 
never  be  sdlowed  to  become  boiling  hot,  for  feat^  of  explosion. 
The  beat  drives  off  the  new  gas,  which  may  be  r^(?eivdd  over  mer- 
cury.   This,  new  gas  has  a  much  more  intense  cokmr  th^n  fucblo- 
;  rine.    It  does  riot  act  on  mercury.'   Water  absorbs  more <>f  it  than 
^of.euchlprinc..    Its.  taste  is  astringent.     It  destroys  vegetfiile  blues 
without  reddening.  ^  When  phosphorus  is  intnxluced  info- itj  lan 
explosion  takes  place. '  When  heat  is  applied,  the  gasexptcdes  with 
more  violence,  and  producing,  more  Jight,  tlian  euchlorine.  When 
thus  exploded,  two  measures  of  it  are  converted  into  nearly  three  mea- 
sures, which  consist  of  a'mTxfui?of'S!ie"ifiT?Hsurc  chh>rinc  and  two 
measures  oxygen.  Hence  it  is  composed  of  one  atom  chlorine  and  four 
atoms  oxygen.  It  is  not  unlikely  that  etichlorinc  is  a  simple  mixture 
of  three  measwre^s  of  chloriqe  and  two  measures  of  this  new  gas  ;  but 
the  point  cannot  be  "determifiCdtifl  it'i'beikriown  wliether  Dutch  foil 
will  burn  in  such  a  mixture  as  it  df;K^i^  euchlorine.     This  experi- 
.    ment  the  author  could  not  try,  because  at  Home,  where  he  then 
^  w^,  he^could'pybcurenb  Dutch" /bil'^t  for  hia'purpoee. :  Th^.same 
^gas  is  disengaged  ^Oitfliyp^ 

.and  with  stjn  ^^datefiicilftyrbtitiffei^lWaysTO 

'■     •      •■--».■..•.':. .J  cjj-S-...  .:.-■:.     :•.:•    ......    ■.■...,..      . 
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its  bulk  of  oxygen  gas.  Sir  H.  Davy  conceives  that  the  chloric 
acid  of  Gay-Lussac  contains  hydrog^n^  and  owes  its  acid  properties 
to  the  presence  of  this  principle. 

At  the  same  meeting  of  the  Society,  a  paper  by  Dr.  Philips  was 
ready  giving  an  account  of  the  remains  of  a  foeius  found  within  the 
abdomen  of  a  child.  The  child  was  aged  two  years  and  a  half,  and 
had  a  swelling  in  the  belly,  which  had  been  considered  as  dropsical, 
and  aperient  medicines  MA  been  administered.  The  swelling  did 
not  diminish ;  and  the  child  at  last  was  obliged  to  be  kept  always  in 
a  recumbent  posture;  Dr.  Philips,  on  examining  the  abdomen, 
found  a  circumscribed  swelling  on  the  left  side,  which  at  first  he 
considered  as  an  enlarged  spleen,  but  afterwards  laid  aside  that 
opinion,  without  being  able  to  form  any  one  in  the  least  satisfactory. 
The  child  died  on  the  fourth  day  after  having  been  seen  by  Dr. 
Philip.  On  opening  the  abdomen,  the  intestines  were  all  found  in 
a  sound  state,  except  the  liver,  which  was  indurated.  The  tumor 
consisted  of  a  large  mass  of  matter  not  connected  particularly  with 
any  of  the  intestines,  weighing  eight  or  ten  pounds,  and  inclosed  in 
a  very  vascular  bag.  On  cutting  into  it,  some  serous  liquid  oozed 
out.  The  dissection,  from  the  situation  of  the  medical  men,  was 
necessarily  hurried  and  imperfect ;  but  unequivocal  traces  of  a  foetus 
were  found,  particularly  the  bones  of  the  tibia  and  talus,  and  some 
others,  which  were  found  adhering  together,  and  covered  with 
muscle. 

On  Thursday,  the  llth  of  May,  a  paper  by  Mr.  Porrett,  jun. 
was  read,  containing  experiments  to  determine  the  composition  of 
prussiate  of  mercury  and  of  the  prussic  acid  with  the  application  of 
the  atomic  theory  to  both,  and  to  the  constitution  of  femireted  and 
sulphureted  chiazic  acids.  He  dissolved  40  grains  of  prussiate  of 
mercury  in  water,  and  decomposed  it  by  hydro*su}phuret  of  potash. 
He  obtained  S7*2  grains  of  black  sulphuret  of  mercury.  To  deter- 
mine the  quantity  of  prussic  acid  present  in  this  salt,  he  dissolved 
ten  grains  of  it  in  water,  and  mixed  an  hydrpgureted  sulphuret 
with  the  solution,  which  he  iiad  previously  ascertained  to  have  the 
property  of  converting  prussic  acid  into  sulphureted  chyazic  acid. 
This  acid  was  then  thrown  down  by  means  of  two  parts  of  sulphate 
of  iron  and  three  parts  sulphate  of  copper ;.  and  the  sulphureted 
chyazate  of  copper  being  dried  and  weighed,  he'\^s  able,  from  his 
previous  analysis  of  this  salt,  and  of  sulphureted  chyazic  acid,  to 
determine  the  quantity  of  prussic  acid  which  it  contained.  The 
result  of  the  analysis  was,  that  prussiate  of  mercury  is  composed  of 

■  I  '  ' 

Prussic  acid 13*2 

Red  oxide  of  mercury 86*8 

100-0 

To  analyze  prussic  acid  he  Employed  the  itiethods  pointed  o\it  by 

Theoard  and  Gay-Lussac  and  Berzelius;  but  he  simplified  them 

considerably.    He  used  pTu«%\aXt  oi  m^xcutY)  and  mixed  it  with  a 
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quantity  of  reS  oxide  of  tttcsrcdiy,  bonsthuting  a  certain  multiple  of 
the  red  oxide  contained  itn.tbe' salt .  He  found  by  trials  that  it  was 
necessary  to  mix  the  salt  with  five  times  the  quantity  of  red  oxide 
which  it  contained,  in  order  to  objl^  a,  complete  .decomposition. 
The  two  substances  were  intim^ely  n^ixq^.tqgetiiejp.  by  trituration^ 
and  then  introduced  in  three  separate  .portions  into  a  glass  tube 
close  at  one  end»  about  eignt  inches  lopg,  an^  of  the  size  of  a 
goose-quill.  Each  portion  was  separated  from  the  succeeding  one^ 
by  a  small  quantity  of  greeq  glass.  „  Anotl^^]^  tube  of '  t*he  same  size^ 
open  at  both  ends,  and  prei^iously  ^llfsd  with.mercury,  was  firmly 
tied  to  the  retort  tube  by  ipeans  of  a  piiece  of  caoutchouc.  Its 
extremity  was  then  introduced  into.a  glass  cylinder  filled  with  mer- 
cury, and  placed  as  near  as  possible  ma  horizontal  position  on  the 
mercurial  trough.  The  mixture  was  then  successively  burnt  by 
means  of  a  spirit  lamp,  and,  ^heo  cool,  the  whole  gaseous  contents 
were  thrown  into  the  glass  jar.  The  azote  e^plved'  was  just  equal  in 
bnlk  to  the  prussic  acid  decompQ^dj  the  ^cairbbnic^  acid  formed 
amounted  to  twice  ^he  bulk  pf.t{ie  azgte.  ,'j^rpm.  these  data  Mr. 
Porrett  concluded  that  pruissic  acid  ii^^composed  of 

Azote  ; ;  • . .  40*7 

Carbon     24*8 

Hydrogen    .....••  34*5 

100*0 

Or  of       A20te 1  atonis 

.Carbon • , 2 

Hydrpgen B 

11 

Pmssiate  of  mercury  is  composed  of  one  iptegrant  particle  of 
prussic  acid  and  one  integrant  particle  of  red  oxide  of  mfwcury. 
Sulphureted  chyazic  acid  is  a  compound  of  1  atom  sulphur' +  4 
integrant  particles  of  chyazic  acid*  Ferrureted  chyazic.  acid  is  a 
compound  of  4  atoms  black  cnude  of  iron  +  1  atom  prussic  acid. 

UNNAAN   SOCIBXy.  ■       ' 

On  Tuesday,  May  2,  a  paper^by  Geoi^  Mohtagne,  Esq.  on  the 
ardea  nigra^  or  black  storks  was  read.  This  bird  wa3  shot  in  Eng- 
land. 

On  Wednesday,  the  24th  of  Mav,  the  anniverlsary  of  the  Society, 
the  folk)wing  office-bearers  were  elected  for  the  ensuing  year:— - 

President — Sit  James  Edward  Smith,  M.  D. 
Treasurer — ^Thomas  Marsham,  Esq. 
SECREtARY — Alex.  Maclcay,  Esq. 
UNIIE&  SECBKrAAY-r-Mr.  Richard  Taylor.    .. 
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There  were  retained  of  the  old  Council  ;— 

The  President, 
The  Lord  Bishop  of  Carlisle. 
Aylmer  Bourke  Lambert,  Esq. 
William  Elford  Leach,  M.  D, 
Alex.  Macleay,  Esq. 
Thomas  Marsham,  Esq. 
William  George  Maton,  M.  D. 
Daniel  Moore,  Esq.  F.  R.  S. 
Joseph  Sabine,  Esq.  F.R.S. 
Thomas  Smith,  Esq. 

The  five  following  Fellows  were  elected  into  the  Councii : — 

Thomas  Marquis  of  Bath. 

William  Kent,  Esq. 

Rev.  Thomas  Rackett. 

Thomas  Thomson*  M.  D.  F.  R.  S. 

John  Walker,  Esq. 

Since  last  anniversary  the  Society  has  lost  nine  Fellows  and  five 
Foreign  Members  b^  death ;  and  eleven  new  Fellows  have  been 
elected  into  the  Society. 

GEOLOGICAL  SOCIETY. 

jipril  21. — A  communication  from  Thomas  Hare,  Esq.  entitled 
Observations  on  Basalt,  with  eight  illustrative  drawings,  was  read. 
In  the  opinion  of  the  author  of  this  paper,  basalt  ism  crystallised 
substance,  formed  by  deposition  from  an  aqueous  solution  ;  its  reid 
form  is  spheroidal,  and  the  columns  which  it  usually  presents  result 
from  those  spheroids  being  heaped  one  on  another,  and  from  the 
lateral  compression  to  which  each  heap  is  subjected  by  cohtiguoos 
and  surrounding  heaps. 

M^y  5. — ^A  paper  by  the  Rev.  W.  Buckland,  M.  G.  S.  etititled 
a  Description  of  an  insulated  group  of  Rocks  of  Slate- and  Green- 
stone, situated  on  the  east  side  of  Appleby,  between  M^knerby  and 
Murton,  in  Cumberland,  was  read. 

The  group  of  rocks  here  described  runs  nearly  N.  and  S.,  and 
consists  principally  of  slate  and  gteeu-stone,  -  the  slate  lying  for  the 
most  part  on  the  east  of  the  green-stbhe.  1^  order  of  the  super- 
position of  these  two  rocks  appears  to  be  very  indeterminate ;  some- 
times they  abut  abruptly  against  each  other ;  ^tnetimes  tbe'slate  b 
uppermost,  but  most  generally  the  green-stone. '  A  few  thin  beds 
of  blackish  transition  lime-stone  occur  in  the  slate  ;  and  in  some 
places  the  slate  is  intersected  by  dykes  of  compact  flesh-red  felspar 
with  scales  of  mica.  In  another  place  a  more  perfectly  characterized 
granite  makes  its '  appearance  surrounded -by  green^^toney  but 
whether  thi^  is  a  dyke,  or  a  projectihg'mBsa  Of  tiie  subjaccat  rock| 
it  is  not  easy  to  ascertain. 
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On  the  east  side  of  the  range  of  rocks  above  described  may  be 
seen  a  conglomerate  (being  one  of  the  forms  of  the  old  red  sand- 
stone) resting  immediately  on  the. slate,  and  itself  serviiig  as  the 
basis  for  the  great  lime-stone  djeposit  which  crops  out  in  jpross  Fell 
and  forms  a  parallel  range,  to  the  slate  and  green-stone.-  On  the 
western  side,  however,  of  this  latter  range^  a. very  different  series 
of  rocks  displays  itself.  First  occur  strata  of  lime-stone,  either  by 
themselves  or  with  their  seams  of  coal  interposed,  elevated  at  a  high 
angle  approacliing  to  vertical,  ^nd  much  broken.  Then  comes  in  a 
sand-stone  in  nearly  horizontal  beds,  extremely  diflFereut"  from  the 
conglomerate  already  mentioned,  and,  in  the  opinion  of  the  author 
of  this  paper,  forming  a  part  of  the  great  deposit  which  overspreads 
the  vale  of  Carlisle;  a  largepart  of  Cheshire,  and  the  vale  of  YoA, 
and  in  which  are  found  the  great  quarries  of  gypsum,  and  the  beds  of 
rock  salt,  a  deposition  more  recent  tlian  the  magnesian  4ime-stone 
which  is  incumbent  on  the  upper  strata  of  the  principal  English 
coal-fields. 

ROYAL   INSTITUTE  OF  FRANCB. 

Account  of  ike  Labours  of  the  Class  of  Maijiemattcal  an^  PJiyHcai 
Sciences  of  the  Aoyal  Institute  of  France  dming  the  Year  \mi.  ' 

I.  Physical  Department.    By  M.  le  Chevalier  Cuvier,  'Perpetual 

Secretary. 

Chemistry.  ■ .  .  a  .  .  ;  ^   '".'•.■^^  ^ 

One  of  the  most  curious  substances  lately  (&&oovqx^M  iodinei\% 
substance  long  concealed  in  kelp,  wliich  by  heat  is  cofaver^odtitUp 
a  beautiful  violet  vapour,  and  which,  acting  on  other  bodii^  in.  ti 
manner  analogous  to  chlorine,  has  given  new  ibrce  to  tbe:'D<itioiis 
originating  from  the  nature  of  sulpbureted  hydrogen  4^d:.ffotii  that 
of  chlorine — notions  tending  to  introduce  idto  thi?  theory  of 
chemistry  that  important  modification  that  osygen  is  not  the  only 
principle  capable  of  producing  aciditj/. . 

In  fact,  Berthollet  had  shown  about  20  years  ago  t1)at.sulphureted 
hydrogen,  though  it  contains  np  oxygen,  possesses  all  the  piK>petrties 
iof  acids;  and  the  German  ciiemists  had  dwelt  very  much  upon' this 
fact  in  their  disputes  with  the  French  chemists.  MM.  Thenard  and 
Gay-Lussac  made  experiments  in  1809  showing  tliat  it  i$  impossible 
to  extract  oxygen  from  what  was  called  oxymuiiatic  acid;  and  tliajT, 
if  it  contains  oxygen,  we  must  supposie,  that  in  all  cases,  vvhen  it  ts 
converted  into  common  muriatic  acid,  water  is  formed,  wlijch 
unites,  and  cannot  be  separated  from  the  acid  produced^  or  at  least 
that  the  elements  of  the  water  enter  into  the;  acid  a$  constituent 
parts ;  while  on  the  other  hand,  by  Tegarding*  oxymuriatic  acid  a»  a 
simple  substance  which  forms  muriatic  ^cid  by  cop>bining  with 
hydrogen,  these  suppositions  fupe  rendered  uni)eces^ary.  But:> though 
our  two  chemists  stated  these  two  hypotheses  they  fKlb^^d  to.  the 
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former^  which  appeared  more  analogous  to  what  takes  place  in  the 
greater  number  of  acidlfications. 

Sir  H.  Davy,  who  had  been  led  to  the  same  conclusi(H)s,  made 
his  decision  with  greater  boldness.  He  adopted  the  latter  hypothesis, 
and  gave  to  oxymuriatic  acid  the  new  nanie  chlorine^  from  which 
be  derived  that  of  the  other  acids  into  which  it  entiers.  One  of 
these  {miiriatic)y  in  which  it  is  combined  with  hydrogen,  has  been 
called  hydro-chloric  acid;  the  other,  in  which  it  is  combined'  with 
oxygen,  chloric  acid. 

The  experiments  on  the  acid,  called  fluoric  acidy  led  soon  after 

to  the  notion  that  it  was  likewise  composed  of  hydrogen  and  t)f  a 

simple  body  of  a  peculiar  nature,  distinguished  by  the  name  of 

fluorine.     This  opinion  was  first  entertained  by  M,  Ampere,  lately 

named  a  member  of  the  section  of  geometry. 

Thus  the  property  of  acidifying  hydrogen,  or  of  becoming  acid 
by  its  means,  was  admitted  in  three  substances  ;  namely,  sulphur, 
chlorine,  and  fluorine.    Iodine  has  presented  itself  as  a  fourth  body. 

In  our  analysis  of  the  labours  of  last  year,  we  stated  that  iodine 
was  discovered  by  M.  Courtois.  This  skilful  manufacturer  appears 
to  have  discovered  it  about  the  end  of  1811 ;  but  he  mentioned  it 
only  to  his  friend  M .  Clement,  who  did  not  make  it  known  to  the 
public  till  towards  the  end  of  }813.  But  this  delay  was  soon  com- 
pensated. In  a  few  days  M.  Gay-Lussac  and  Sir  H,  Davy  deter- 
mined its  principal  properties,  pointed  out  its  analogy  to  chlorine, 
and  described  the  two  acids  which  it  forms,  like  chlorine,  whh 
hydrogen  and  oxygen.  Davy  presented  this  analogy  as  a  new  argu- 
ment in  favour  of  the  theory  which  he  had  embraced. 

Since  that  period  iodine  has  been  examined  with  that  interest  to 
which  it  is  entitled.  M.  Colin  has  examined  its  combinations  with 
mercury  and  ammonia,  and  ascertained  that  it  forms  iodic  aCid  (a 
combination  of  iodine  and  oxygen)  whenever  it  is  treated  with  those 
oxides  in  which  the  oxygen  is  feebly  combined.  He  explained  the 
generation  of  the  fulminating  powder  of  iodine,  first  discbvered  by 
M.  Courtois.  Ammoniacal  gas  is  absorbed  by  iodine^  and  forms 
with  it  a  viscid  liquid,  which  changes  its  nature  when  put  into 
water.  The  hydrogen  of  a  part  of  the  ammonia  forms  with  a  part 
of  the  iodine  hydriodic  acid,  which  combines  with  the  irest  of  the 
alkali,  and  the  azote  of  that  first  portion  of  ammonia'form^  with 
the  other  part  of  the  iodine  the  fulminating  powder. 

The  same  M.  Colin  has  laboured  with  M.  Gauthler  Claubnr  to 
determine  the  way  in  which  iodine  acta  on  organic  bodies.  These 
two  young  chemists  have  ascertained  that  those  substances  in  which 
the  oxygen  and  hydrogen  are  in  the  same  proportions  as  in  water 
merely  mix  with  iodine  :  that  those  in  which  there  is  a  greater  pro- 
portion of  oxygen  combine  with  it  intimately;  but  that  neither  of 
these  bodies  is  altered,  unless  a  heat  be  employed  capable  of  de- 
composing them.  On  the  other  hand,  those  substances  in  which 
hydrogen  abounds  convert  iodine  into  bydriodic  acid.    The  same 
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thing  liappcns  to  the  firsfclass  of  bodies  when  they  are  sufficiently 
heated  to  let  go  their  hydrogen.  These  experiments  presented  some 
curious  appearaaces.  '  A  mixture  of  starch  and  iodine^  when  tritu- 
rated,  assumes  a  red,  blue,  or  black  colour,,  according  as  the  iodine 
is  more  abundant,  &c. 

But  our  associate  Gay-Lussac  is  the  person  who  has  made  the 
most  extensive  and  careful  set  of  experiments  on  iodine.  His  paper 
has  been  printed  in  the  Annales  de  Chimie.  He  examines  iodine 
itself,  its  combinations,  and  those  of  its  two  acids  with  different 
bodies.  These,  according  to  the  established  rules  of  nomenclature^ 
are  denominated  iodurets,  iodates,  and  kydriodates.  He  treats 
likewise  of  chlorine,  and  makes  some  new  remarks  on  its  combina- 
tions, all  of  which  had  not  been  correctly  appreciated.  Then  con- 
sidering prussic  acid  as  essentially  formed  of  azote,  hydrogen^,  and 
carbon,  he  concludes  that  azote  ought  likewise  to  be  added  to  (he 
list  of  substances  capable  of  producing  acids  without  oxygen.  This 
leads  him  to  consider  acidity  and  alkalinity  as  properties  belonging 
to  certain  bodies  and  certain  combinations,  without  any  necessary 
relation  to  their  composition,  as  far  as  can  be  discovered,  and  which 
of  consequence  makes  it  approach  to  the  ideas  of  Winterl  and  some 
German  chemists.  This  memoir  is  full  of  delicate  investigatfons 
and  ingenious  hints,  of  which.it  is  not  possible  to  give  an  account, 
but  which  will  not  fail  to  give  a  new  spring  to  the  most  profound  and 
most  important  department  of  chemistry. 

Our  respectable  associate  M.  Sage,  who,  notwithstanding  his  itge 
and  infirmities,  always  takes  a  lively  interest  in  new  chemical  £acts» 
has  likewise  made  experiments  on  iodine,  and  on  kelp,  from  wMch 
it  is  obtained. .  He  has  observed  the  alteration  produced  by  iodine  in 
the  silver  vessels  in  which  it  is  heated.  Kelp  furnished  him,  by 
naked  distillation,  products  analogous  to  those  of  animals ;  and  by 
macerating  them  in  weak  nitric  acid,  he  obtained  a  cartilaginous 
net,  similar  to  that  left  by  bones  aqd  by  madrepores  when  deprived 
of  their  earthy  parts.  M..  Sage  concludes,  from  these  two  fiabpts, 
that  the  fuci  are  polypi. 

The  same  chemist  has  presented  likewise  a  notice  on  the  advan- 
tages of  reducing  galena  by  the  fire.  He  affirms  tliat  by  thisinetfaod 
much  more  lead  is  obtained  than  by  the  ordinary  way. 

M.  Theodore  de  Saussure,  correspondent,  who  in  1807  had  read 
to  the  Class  a  memoir  on  the  composition  of  alpohol  and  of  sul- 
phuric acid,  of  which  we  gave  an  account  at  the  time,  and  from 
which  it  resulted  that  ether  contains  more  carbon  and  hydrogen  than 
alcoliol,  has  last  year  resumed  this  important  object  of  investigafion, 
and  making  use  of  metbods  at  once  more  simple  and  more  rigorous, 
has  obtained  a  more  exact  result.  By  passing  thesp  two  lipids 
through  a  red-hot  porcelain  tube,  he  converted  them  into  water  and 
a  gas,  the  analysis  of  which  presented  no  difficulty.  By  this  method 
he  ascertained  thkt  alcohol  and  ether  contain  each,  an  identical 
proportion  of  carbon  arid  hydrogen,  and  in  the  satidc  raiia  tlmt  they 
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are  in  defiant  gas,  but  combinied  with  different  proportions  of  water 
reduced  to  its  elements.  ,  . 

In  alcohol  the  elements  of  water  form  a  thirds  the  wbole^  and 
in  ether  they  form  the  fifth  part;  so  that  the  action  pf  sulfAimic 
acid  upon  alcohol  to  produce  ether  leems  to  consist:  only  in  die- 
priving  it  of  a  portion  of  its  water;  and  the  same  acid^  whjen 
applied  in  greater  quantity,  produces  olefiant  gas^  by  removing  the 
whole  of  the  water. 

The  analytical  results  of  M .  de  Saussure  agree  with  those  ob- 
tained by  the  late  Count  Rumford,  respecting  the  quantity. qf  he^t 
•produced  by  combustion  of  alcohol  and  ether« 

One  of  the  great  difficulties  in  the  analysis  of  organic  bodies 
consists  in  this,  that  chemistry  possesses  but  a  small  number  of  r^- 
actives  capable  of  se|)arat]ng  the  immediate  principles  without  de- 
stroying them.  M.  Chevreul,  Assistant  Chemist  in  the  MJU^elun.of 
Natural  History,  has  endeavoured  to  render  them  more  usefiij^  by 
employing  very  different  degrees  of  heat,  and  thus  varying  their 
solvent  power.  ,  -. 

For  this  purpose  he  has  contrived  a  machine,  whicii  be  calls  a 
distillatory  digester,  consisting  in  a  Papin's  digester^,  shut  by  a 
valve  attached  to  a  spring.  The  force  of  this  spring,  which  is 
altered  at  pleasure,  determines  the  degree  of  heat  which  |he  liquid 
must  receive  in  order  to  escape.  The  produce  of  each  degree  js 
successively  collected  by  means  of  a  tube  passing  into  q  reQeivor. 
The  solid  matter  under  examination  is  retained. in  the  digester  by 
ineans  of  a  diaphragm,  by  which  it  may  be  pressed^  and^il^the 
remaining  liquid  forced  out  of  it.  .      ..:m 

M.  Chevreul  has  made  experiments  on  oork  byrthj^v^iethod. 
He  subjected  it  20  times  to  the  action  of  water,  and  50  tjnoeaio  that 
of  alcohol.  Having  thus  separated  various  substaap^^  there  re- 
mained a  cellular  body,  which  he  calls  suberiii,  and  which^  wh^n 
treated  by  nitric  acid,  is  converted  iQto  suberic  ^oi^. ..  i^m^^lg  the 
substances  thus  extracted  from  cork,  there  is  one  which  jie^ec^side;^ 
as  new,  and  which  he  calls  ceririy  because  it  po93eiss^i^M^a|l.(^.the 
properties  of  wax.  '  :•     ■  ,t    .,  .  ,  ■  - .  ;.  .... 

The' same  chemist  has  applied  his  method  to  amhSlV'.  &n4:9scer- 
*tained  that  succinic  acid  exists  in  it  in  a  perfect  sUite«, , .    .:    i-^ 

He  has  likewise  continued  his  reseafirches  o|l^o|y)0pijSo(K^u^,-_of 
which  we  gate. art  analysis  last  year.  .  By  £ompf(ring^^r«iBi:it|^- 
tnraf  ^ta'te'With  that  which  Jias  been  saponified^  be^ Ji«|,  c<^cki^ 
^that  ihe  new  properties  of  the  last  do  notpiocQfKl  ff<>9)L  the^ §f jmi- 
Tion  or  n^dition  of  any  constituent,  but  from. a  ww  ^edfSi^qi.  €Qip- 
^'bination,  oecasioried  by  the  action  of  the alkalii.^ which,  gi.ve^rto&t 
-6n  analogy  with  the  adds  independent  of  all  oxygenniipii.  ,       :-:: 
*     M.  Pelletier,  the  son  of  "our  deceased  ^associate;  has  iexai|iine.diibe 
coloiirthg  rhAtters  froni  *8a]ldaLwood:and.•aic(^e</]^.:J(^c4H$a::^- 
:^bri(7),  hitherto  considered  AS  4nereresSB9;.v:.ThJi.firs|jTJ)e|»4es  pm* 
^(jssi'ng  most  of  tl)e  properties  of- r0sin$5:.is^9o]uh]e.iii  Mfotjeijaqid, 
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even  when  very  weak,  and  then  acts  upon  gelatine  like  astringent 
bodies^  and  forms  oxalic  acid  vthcn  acted  on  by  nitric  acid.  It 
possesses,  besides, ,  some  other  charactersy.  which  seem  to  raise  it  to 
the  rank  of  a  pecdliar  vegetable  principle.  The  colouring  matter  of 
alcanette  dissolves  in  ether,  alcohol,  and  expressed  oik.  When 
treated  with  nitric  acid,  it  gives  oxalic  acid  and  bitter  principle. 
Alkalies  and  water  make  it  undergo  various  changes  of  colour. 
These  united  properties,  in  the  opihion  of  M*  Pclletier,  entitle  it 
likewise  to  be  considered  as  a  peculiar  vegetable  principle.^ 

We  have  seen  formerly  that  crude  platina,  as  extracted  from  the 
mine,  contains  several  foreign  substances,  and  among  others,  four 
peculiar  metals,  which  have  been  lately  described.  Last  year  we 
described  the  methods  employed  by  M.  Vauquelln  to  separate  pa^a- 
dium  and  rhodhtm  (two  of  these  metals. form  a  solution  of  platinum 
in  nitro-muriatic  acid) ;  and  to  obtain  them  in  a  state  of  purity.  We 
mentioned,  likewise,  that  M.  Laugier  having  perceived  that  this 
solution  contains  a  potable  quantity  of  a  third  metal,  remarkable  fqt 
Mts  volatility,  on  which  account  it  received  the  name  of  osmium^  had 
pointed  out  a  method  of  collecting  it. 

A  black  powder,  which  does  not  dissolve  in  nitro-muriaticajcjdy 
remained  to  be  examined.  It  forms  the  residuum  after  the  solution 
of  crude  platinum.  It  is  composed  chiefly  of  esmiumy  and  of  .a 
fourth  metal,  to  which,  on  account  of  the  various  and  lively  colours 
of  its  solution,  the  name  of  iridium  has  been  given.. 

These  two  metals  are  united  in  that  powder  with  chromium,  iron, 
titanium,  silica^  and  even  with  a  little  alumina.  The  difficulty  was 
to  separate  them  completely  from  this  mixture,  and  to  obtairi  them 
in  a  state  of  purity. 

Vauquelin  has  succeeded  in  this,  but  by  laborious  and  compU* 
eated  processes. 

Simple  washing  divides  this  powder  into  two  parts ;  one,  jSner 
and  more  brilliant,  contains  more  iridium  and  osmium,  and  scarcely 
any  chromium;  the  other,  browner  and  coarser,  contains  Jess  pf 
the  first  two  metals  and  more  of  the  others.  As  this  l^cst  portion  is 
the  most  difficult  to  analyze,  we  shall  confine  ourselves  to  it... 

M.  Vauquelin  triturates  it  in  the  first  place  with  twice  its  weight 
of  nitrate  of  potash.  The  oxygen  of  the  acid  oxidates  the  iridium 
and  osmium,  which  combine  with  the  disengaged  potash.  Tlie 
application  of  heat  disengages  a  great  part  ol^  the  acid  and  the 
osmium,  which  are  received  in  lime-water.  The  residue^  diluted 
and  saturated  with  nitric  acid,  gives  a  precipitate  of  iridium,  tita- 
nitim,  iron,  alumina,  and  a  little  oxide  of  chromium,  and  there 
remains  a  liquid  composed  of  potash  united  to  ohromic  acid  and  to 
osmium.  This  last  metal  is  separated  by  adding  nitric  acid  and 
distilling,  receiving  the  oainium  in  a  flask  surrounded  by  ice.  A 
little  muriatic  acid  is  poured  into  the  water  .'Containing  the.  osmium. 
A  plate  of  zinc  is  then  introduced,  which  precipitates  the  osior^iujEb. 
To  obtain  it  quite  pure  it  is  washed  with  water  acidulated  with  a 
littk  sulphuric  acid. 
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The  chromium  is  next  to  be  separated.  For  this  purpose  the 
liquid  is  evaporated^  the  residue  dissolved  in  water,  and  filtered,  to 
separate  the  silica  that  may  be  present.  Pronitrate  of  mereary  is 
then  poured  in,  ^^hich  occasions  a  precipitate  of  chromate  of  mer* 
oury,  which,  being  dried  and  heated,  gives  the  green  oxide  of 
chromium.  There  remains  for  examination  the  first  precipitate  of 
iridium,  titanium,  iron,  chromium,  and  alumina.  There  is  like- 
wise a  little  osmium,  which  is  removed  by  digesting  in  muriatic 
acid,  distilling,  and  precipitating  by  zinc  as  before.  If  there 
remain  portions  undissolved,  they  must  be  triturated  with  nitre,  as 
at  first ;  and  we  observe  that  the  oftener  this  operation  is  repeated 
the  more  blue  do  the  muriatic  acid  solutions  become,  because  they 
contain  less  and  less  iron  and  titanium,  which,  as  more  easily  dis- 
solved, are  first  acted  upon  by  the  acid,  and  leave  behind  them  a 
greater  proportion  of  iridium. 

Now  iridium  has  this  property :  when  in  that  state  of  oxidation 
that  it  forms  red  solutions  in  acids,  it  is  only  precipitated  by  sal- 
ammoniac*,  and  that  in  the  state  of  a  triple  salt.  It  is  therefore 
brou«(ht  to  this  state  by  boiling  its  muriatic  solution  with  nitric  acid. 
The  liquid  is  neutralized  by  ammonia.  By  boiling,  the  iron  and 
titanium  are  thrown  down.  The  iridium  is  then  precipitated  by  sal- 
ammoniac;  and  tiic  triple  salt  obtained,  when  exposed  to  a  red 
heat,  leaves  iridium  in  a  state  of  purity. 

This  metal,  so  difficult  to  separate  from  the  singular  alloy  which 
concealed  it  from  all  eyes,  possesses  remarkable  properties.  Its' 
colour  and  lustre  are  very  similar  to  those  of  platinum.  It  is  more 
difficultly  fusible.  It  is  insoluble  in  the  simple  acids,  difficultly 
soluble  in  nitro-muriatic  acid  ;  but  potash  and  nitre  oxidize  it,  and 
combine  with  it  into  black  powder,  which  gives  a  blue-coloured 
solution.  With  boiling  nitro-muriatic  acid,  it  tbrms  a  red  solution. 
Its  blue  solutions  themselves  l)ecome  red  when  boiled  ;  but  both  the 
blue  and  the  red  solutions  are  discoloured  by  sulphate  of  iron,  sul- 
phurcted  hydrogen,  iron,  zinc,  and  tin.  Oxymuriatic  acid  causes 
them  to  resume  their  colour.  It  is  iridium  which  gives  a  red  colour 
to  the  last  precipitates  of  the  triple  salt  of  platinum,  while  the  first 
precipitates,  into  which  it  does  not  enter,  are  yellow. 

The  pro|)erties  of  osmium  are  not  so  easily  determined,  in  con- 
sequence of  the  ease  with  which  it  is  oxidated  and  volatilized.  Its 
oxide  is  white,  and  very  caustic.  It  exhales  an  unsupportable  odour. 
It  is  flexible  and  fusible,  like  wax ;  and  as  soon  as  it  touches  an 
animal  matter,  it  blackens  it.  Its  solution  in  water  becomes  blue 
by  nutgalls,  &c. 

'  M.  Mongez,  member  of  the  Class  of  Ancient  Literature,  has 
read  a  memoir  on  the  bronze  of  the  ancients,  in  which  he  shows, 
from  experiments  made  by  M.  Darcet,  that  it  is  not  by  immersion 
in  cold  water  that  bronze  becomes  hard,  as  is  the  case  with  steel ; 
but  that  it  acquires  its  hardness  by  being  heated  red-hot,  .and  then 
allowed  to  coot  slowly  \u  t\^e  w\v.  M.  Darcet  has  taken  advantage 
of  this  property  to  make  s^mW\s/\u's\x>MSv^vv\a\«^t^TSfiai!t  «Ay  ki 
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Turkey,  and,  it  is  pr^Unded,  by  a  single  workman  in  Constantinople^ 
who  possesses tb€;S^cr/et«   ;.    :..<.,. 

The  foils  of  «toQQ9  frpin  the  atin9^phere,  since  the  reality,  of  the'. 
phenomenon  haa  be^AConstated^  are  observed  so  often,  that  by  i^aa ' 
by*  thjt^dviost.  astonishing  thing  :WiU  bp  the  lojng  incredulity  enter- 
tained respecting  them,     A  remarjoible  fall  took  place  thi&  year  ia^ 
the  department  of  the  Lpt-et-Garonne.    It  happened  on  the  5th  of 
September,  and,  as  usual,  in^fine  weather^  with  a  strong  explosion 
and  a  whitish  cloud.    The  number  of  stones  was  ppnsiderable ;  one 
of  ^em  was  said)  to  weigh.  18  pounds.    They  were  scattered  over  a^ 
surfoce  of  about  a  league  radius.    Their  external  characters  and 
cojnposition  are  absolutely,  the  samea$  in  other  stones  of  ttie  same 
origin,  only  their  iracture.  has  tipts  a  little  more  marbled  thai;! 
common.    .Excellent  reports  by  two  good  observers  a^  Agen,  MiA^ 
de  Saint- Amans  and  Lamouroux,  have  made  us  fully  acquainted 
with  the  details  of  the  phenomenon.  , 

M.  le  Comte  BerthoUet  has  presented  to  the  Class,  on  the  p^rt  ol 
Mr.  Tennant^  onQ  of  the  stones  that  fell  .kist  year  in  Ireland,  ana 
viiieh  resemble  all  the  others^  excepting  that  they  contain  a  little  . 
more  iron.  ,       ^ 

It  is  known,  and  we  have  had  repeated  occasions  to  mention  it,  ■ 
that  the  stone  called  arragonite  furnbhed  the  strongest  objection 
that  could  be  produced  against  the  .employment  of  crystallization  in 
the  classification  of  minerals ;  because  chemists  had  found  no  differ- 
ence between  its  composition  and  that  of  calcareous  spar,,  though 
the  crystalline  forms  be  essentially  distinct.  This  objection  is  now 
removed.  M.  Stromeyer,  Professor  of  Chemistry  at  Gottingen, 
lias:  discovered  the  constant  presence  of  three  per  cent,  of  strontian 
in  arragonite,  while  none  exists  in  calcareous  spar.  M.  Laugi^r^, 
Professor  in  the  Museum  of  Natural  History,  has  repeated  this 
analysis,  and  obtained  the  same  result.  It  remains  to  be  explained 
how  the  addition  :Ctf  so  small  a  quantity  of  a  constituent  can  chaqig^ 
so  completely  the  form  of  the  primitive  molecule  of  a  mineral. 

(To  be  continued,) 


Article  XII. 

SCIENTIFIC    INT£LUGKNC^;   AND  jl^OTICjSS   OF  SUBJECTS 

CONNECTED  WITH  SCIENCE. 

I 

I.  River  Missouru 

The  river  Missouri,  which  wasi  navigated  in  1805  ^i)d  1806  by 
Captains  Louis  and  Clarke  from  its  junction  with  the  Mississippi.  19 
ks  source,  runs  a  course  east  and  south  of  above  30Q0  miles.  J^ 
rises  in  a  very  elevated  group  of  mountains  situated  between  nfvc^V^ 
latitude  44°  and  45®,  and  about  west  lonj^vtuftaXVi",   Ttw^V^^sg^^ 
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of  these  iDouotaias  is  unknowD ;  but  as  their  suDUDitg  are  peip^ 
tually  covered  with  snow,  we  are  lure  that  it  at  least  cKceeds  SOdO 
feet.  It  runs  in  a  northerly  direction  for  nearl;  three  degrees  of 
latitude ;  then  easterly,  with  still  fr  norliierif  indtiuigotii  'for  m. 
degrees  of  latitude ;  then  nearly  south ;  aftentsr^  soofh-eUt ;  tad 
lastly,  nearly  east,  oref  a  space  occupying  nine  tIegKCa  <af  hHtO^e 
and  13  degrees  of  longituae.  Its  size  is  fully' M  grmt  abOvca 
thousand  miles  before  it  joins  the  Alississippt  ss  at  the  jiinctiot]^  jtt 
a  great  Dumber  of  large  rivers  join  it  in  the  iaternl.  This  shorn 
us  the  great  evaporation  to  which  it  is  subjected.  It  joins  the 
Mississippi  nearly  in  north  latitude  39°,  west  longitude  90",  fh>tn 
Greenwich.  The  Mississippi,  after  this  junction,  flows  for  10°  trf 
latitude  south,  a  course,  includiug  the  windiugs,  certainly  not  flo 
little  as  2000  miles;  so  that  the  whole  course  dfthe  MisUuri,  from  - 
its  source  to  the  ocean,  exceeds  5000  miles.  This  is  a  length,'  of 
course,  that  will  not  easily  be  paralleled  any  wherto  else ;  ioA 
almost  the  whole  of  this  Immense  river  is  navigable.  Wliat'  is  sSi 
more  important,  a  great  part  of  its  banks  consist  of  fertile  pl^ii^ ; 
and  from  the  observations  of  Lewis  and  Clarke,  it  wOuld  apAeai-  Mit 
a  coal  country  occupies  about  a  thousand  miles  (^  these "pI^BI, ' 
What  a  country  is  this  likely  one  day  to  become! 

II.  jtn  Analogy  respectmg  foletmoM.  ■•  -    •' 

The  phenomena  of  volcanoes  are  some  of  those  thflt'  hftVe  l^thelfto 
baffled  the  sagacity  of  philosophers.  Hence  I  conceive  th^t  every 
analogy  which  has  any  tendency  to  throw  light  upon  their  origin, 
however  insignificant  in  itself,  ought  not  to  be  neglected.  This 
indui:es  me  to  venture  to  state  the  following  one.  Some  lime  ago 
I  got  a  salt  from  Mr.  Trimmer,  which  h  sublimed  during  the  burn- 
ing of  London  bricks.  Mr.  Trimmer  informL-d  me  that  the  sand 
which  is  mixed  with  the  clay  in  the  bricks  is  brought  from  below 
Woolwich,  and  is  therefore  in  all  probability  impregnated  witfi 
common  salt.  This  will  account  for  th»  aeid  in  the  sal-ammoniae. 
1  was  at  a  loss  to  account  for  the  decomposition  of  the  common  salt ; 
but  a  correspondent  from  Bristol  {Annals  of  Philosophy,  v.  157J 
suggests  that  sulphate  of  ammonia  is  generally  formed  during  the 
jcombustiao  of  coal.  This  must  no  doubt  be  the  cas«,  as  pyrites  is 
almost  a  constant  companion  of  pit  coal.  Here,  then,  we  Xtt/iz 
during  the  burning  of  bricks  containlug  common  salt  by  commoa 
pit  coal  the  sublimation  of  sal-ammoniac.  Now  it  is  well  knowb 
that  sal  :a  mm  on  lac  is  sublimed  from  Mount  Vesuvius.  Hence  is  it 
Dot  likely  tliat  the  fuel  which  suppcits  Vesuvius  Is  coal,  and  that  sea 
Water  has  access  tu  it?  Tills  supposittoii  has  been  made  long  ago; 
hut  the  preceding  analogy  seems  to  me  to  strengtlien  It.  Would  it 
not  be  proper  to  ascertain  whether  sal-amraoniai;  be  sublimed  from 
all  :voicanoe£ }  and  if  not,  whether  there  be  any  thing-  peculiHrin 
the  position  and  geolc^y  of  those  that  yield  this  salt?  If  all  voln- 
lloes  yield  liaJ-ammoniac,  I  sliould  be  iacliaed  to  stMpefit  tbat'tfae 
quantity  of  coal  comamei  m  iW  W«tfe  of  the.  ^eanh  .'is  maeh 
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greater^  and  that  it  goes  much  deeper^  than  has  been  hitherto  sus-' 
pccted. 

III.  Arragonite. 

It  may  be  worth  while  to  state,  that  Stromeyer*s  discovery  of  tlie 
presence  of  strontian  in  arrag%>nite  has  been  confirmed  more  than 
aix  months  ago  at  Paris  by  the  experiments  of^  Vogel,  Laugier,  and 
Vauquelin,  all  of  whom  succeeded  in  obtaining  crystal§  of  nitrate 
of  strontian  from  arragonite. 

IV.  Whether  Cast-Ircn  expands  xm  congealing. 

In  answer  to  the  queries  and  doubts  of  my  Correspondent  N.  N. 
on  this  subject,  I  have  to  observe  that  Reaumur  made  a  set  of  expe- 
riments on  the  melted  metals,  and  found  th^t  t'hree  of  them  e^tpand 
in  the  act  of  congealing;  namely,'  cast-iron^  bismrutb,  and  anti- 
mony ;  while  all  the  rest  contract.  If  ydu  throw  a  piece  (of  toler- 
able size)  of  gold  or  silver  into  these  metals  in  fusion,  it  immediately 
dinks  to  the  bottom  ;  but  a  piece  of  iron  will  swim  on  the  surface 
of  the  melted  mass.  When  melted  iron  pongeals,  the  surface  is 
not  concave^  as  it  would  be  if  it  cdpttucted,  but  convex.  The 
allowance  alluded  to  by  N.  N.  for  the  shrinkage  is  in  consequence 
of  the  diminution  of  bulk  before  congealing,  partly  from  contr^iS 
tion,  and  partly  from  leakage.  If  the  iron  had  congealed  before 
the  addition  was  made,  it  wwdd  be  in  vain  to  make  it,  as  the  addi- 
tion would  not  unite  with  the  old  portion^ 

V.  On  the  Production  of  CompUmeniary  Colours  by  the  successbm 

Reflection  of  Poiofixed  Light  Jirom  Gold  and  Silver. 

'  Dr.  Brewster  has  discovered  that  If  a  pslncil  of  polarized  li^ht 
qhdergoes  more  than  two  refii^ctions  between  two  polish^  plates, 
cither  of  gold  or  silver^  it  coflsikts  of  t^6  portioni^,  A  and  Bi'  of 
boloured  light,  the  cbldura  being  t^mplinientaiy  to  cdch  other.  Tlife 
portion  A  is  polarized  iol^fKc  plane  bf^  reflection,  and  B  ih  a  pla^ 
]^erpendicular  to  it.  The  cofeurs  df  A  and  B  vary  after  cveiy  two 
reflections.  The  2d  and  3d,  the  6th  arid  7tb,  the  10th  and*  11th, 
&c.  reflected  images  are*  Wmp,  or  composed'of  the  most  refiranglblc 
tays ;  while  the  4ih  and  5th,  the  Sth  and  9th,  the  12th  and  KSth,; 
&c.  are  redy  or  composed  of  the  least  refrangible  rftys.'  The  an^e 
of  incidence  upon  the  plates  should  be  between  80°  iind  90*  and 
the  plane  of  reflectfon  inclined  45^  to  the  plane  of  the  primitive' 
polarization.  In  order  lb  perceive  the  colours,  the  reflected  penfcfl 
must  be  analyzed  by  a  prism  of  Iceland  spar.  This  sitlgular  pro- 
perty is  not  possessed  by  mercury,  lead,  st^el,  nor  any  other  metal 
which  has  been  tried  ;  but  all  these  metals  possess  another  property 
"diflerent  from  that  of  the  gbld  and  silver.'  These  experimcfnts  haVfe 
been  repeated  and  verified  by  M.  Biot,  of  the  Institute  of  France.' 

VI.  On  the  Mtdtiplicaiion  of  Images,   and  the  Colours  which. 

accompany  them,  in  someSpe^mens  of'  Iceland  Spar.         r 

■■•    Professor  Robison,  Martin,  Brougham,  and  Malus,  iiave  success^ 
VOL.V.  N^  VI.  ^  G  . 


4W  AiMifitfc /KttSvfAir.  {Jmn, 

iidf,  cMmifWil'Iftfr'ifmUipUartiM :«f  ifli«gnk.?aiiil  ^  tHvMf^ 
rorfotin  wlwch  MeonipuijriIieai,'iaj(Hne  speeimeoBisf  le^liuidlffwib 
■All  tticM  philoiopheis  ncube  Urn.  pbraavens  jlD,^b«ret  witbia  die 

-eipui,  and  akwMt  aU.iaf  tken.  expliiq.tb«;atHltlpUpalioa;ef,tbe 
images  fay  inlerpM  rejSectioDs.    jSfii' Btevtitet  faH:idtaMhci»  .the 

-Iroe  ca«se  of  itll  these  appeacaoce^  mi  fAn-.e/mtB/uoiam  dif 

rheuUj  of  producing  tbem  to  wy  .piece.  pf.Ic«^fl4:^|j«r*.«rnM 

:deubte  refntcti»g:cii«td.  What  wai.  aupptwed  to  Im:IUI  HCf^dntU 
finuie,  be  \a»JiHiKaWhe»ai»ierraptmgttratumt-tiilhaiot\kie 
flsme  or  of  adifficrent  tahrtapcB,.  taryartrffiwrf  aaa  jijS^rmt  tnbmw 

.jfrtfiR  /i|«  reitff  tia  mimrul,:aioA  pcodiKiog.  tbcjBWiifliioiffqtaiy 
cddut)  b;  (fepDlaciziag  tiro  of  the  iioif  m  j  alid.iiirjMi  igui)4.iiiiMt 
tiusatntutniaalnja  peip«»<iKiilar  to  tbevboctar  dioggiPRl  ^f  ,pite 

:(tf  iberboralniiiUl  faces.  Theai^fipial'rbQVBtMMds  whlch^]w«<;h^ 

:  cooatnKtcd  ofion  tbit  piiaciple  imiiatq,  in  tbc  moat|)eri«ct  ammft 
•U  the  pheowpeoawfaicfa  appear  ia  the  rc«),ci]attl,  ,,'1      ._..",.  ^v 
yrt.  optical  Pnpertits  ^/orfiw,' ;/ ' ''.!   ",  ' 

;,  tn  attepijttiM  Jo  obtiUD  a.measure  of  tbe.refi«(;tiTe.m»(trj>f 
ki^inf  by  .aiciiTaJninK  tlie  angle  at  whieh  it  polarji^  \mit,  Ik. 

.  ^^vs^  T(W)4  ^at  it  pQWessep  the  piopertr  gf .  polWF'Wgg  ^"t^'ifft 
jvbicb  itiieSectfidibtwopppQHtc  pl«jie%  apiopertyw,l^I|.iiip«^ 

.  I«r  tp  DWWltw  bodies.  .,     ,  ■ 

'  VIII.  Queries  respecting  ikeFisihititffofthe  Stan  mlht  D^-itkm. 
"    ..     _       .  -    .     (T.llr.tM««.j      ■     ,;   ,-■■. 

Having  ^  fOQie  tiffle  past  nude  a  considerable  number  of  obier- 

,  vatiwu  «n  the  celestial  bodies  in  tbe  day-time,  the  foUuwJiijj;  con- 

cluswpSj^aQiiongit  many  oLh«ri,  liaue  be^n  establishci^  Uoai  agreat 

Qlfipbprof  dbKrv^'iou^  '^'^  ejipetiijaepts,  viz.  that  id  erery  ii)>taace 

.  v^iaeTfasii  of  fl^e  magnirying  power  of  the  teleicooe  has  ibe  pfui- 

.  qipflcfifeptivreodcri^a  star  easily  perceptible  ;  that  ihe  diiuimi- 

-  t\an  of  .tbe KpcrtOi-e  ol  the  ulject  {^W  pioautxs  u  very  slight  e£DEct, 
]^  BQDie  <3ucs  none  at  all,  and  th%t  when  the  apenure  i^  co|itqLcted 

r,  b^4>ad4«»rtaiq1iniit  it  produces  a  hurtful  eiTeciL,  Qud  even  pjcvf nt) 
•  ^  .objoct  jfrom  being  duiiinguiihed.  These  concl unions,  1  have 
^.  iCMm  to  beiiert^  cuiutide  with  the  deductiont  qI  hix.  Short  Aod 

-  (idvti  wbQ  have  made  siwi%  obterv-atioiu ;  m  that  it  may,  bQ,con- 
.  ^dered,9-*fe^  MfficieaUy  establislicd,  that  nuigiiifyiag  poncrii' 

iequifite  fSw  di^guishi'ig  «  star  in  the  day-Uine,'.aiid  that  the  more 
^ .  tbe  nagpifyvW  power  is  increased,  t^^  luoie  sploidJiI  apd  bTiUianl 

I       Qi^y- wWu.tlbecaiuf^wKyl^QSigPlfy^ 

ppJ5uccstbi8.«ffectJ.  ■,  .,-  '._.', ,.^,.., 

Iq  regard  to  the  [jaoets,  a  prob^^jnlutio^.iiMJbt  'Seigivwn  »wi 
th«  QODsiderMioB  that  the  telvdope,  Weiilf^nif 'u^ 


.  auglpests  tb»  lyipRwat  aia*  of  the  ^ofXft  niat  gfoe^dg-k  Jaiga 
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vMble'  in  the  day-time.  But  dit9  retnootog  will  not  applf  to  this 
fixed  stars ;  since  no  telescope  js  i^mtA  to  AugtQtDt  thdr  apptrenc 
etxe,  so  as  to  mske  them  resemble  piaa^tuy  disks.  I  am  aware  tfa»i 
it  may  be  said^  that  the  teksoope  exclndes  almost  ail  the  light 
€xce^  what  cones  jinom  the  objecti  and  thereby  pre?eoCs  the  im- 
pressioD  made  by  its  light  from  being  eflaced;  aod  tiuat  by  increasing 
the  niagnifyiog  power  the  ground  upon  which  it  is  seen  beeosses 
daricer,  Ibrmiog  A  greater  ocmtrast  to  tbe  light  of  the  star.  That  the 
first  of  these  considerations,  however,  is  not  »ifficient  to  accoodt 
for  the  eftect,  I  am  pretty  awch  convitioed  by  the  fidlowing  experi- 
«)ent.  1  liave  frequently  directed  a  long  tube^  blacken^  in  liie 
inside,  and  furnished  with  proper  apertures  to  exclude  the  extraaeDua 
liglit,  to  a  star,  about  son>set,  when  it  was  eMily  )ieea  with  a  very 
small  degree  of  magnifying  power,  but  could  never  perceive  it 
through  Uie  tube,  though  I  was  perfectly  certain  it  was  ^nted 
directly  to  the  star.  This  experiment  has  uniformly  failed  of  suc- 
cess in  detecting  a  star  till  it  became  visible  to  the  naked  eye.  That 
the  darkness  of  the  ground  on  which  a  star  is  seen  is  not,  of  itself, 
mifflcient  to  account  for  the  effect  produeed  by  magnifying  power,  is 
ako  evident  from  the  following  circumstance,  viz.  that  by  dimiinsh- 
log  ifie  aperture  of  the  object  glass  we  may  produce  as  dark  a 
grt»und  as  we  plea^ ;  but  this  contraction  of  aperture  will  not  pro- 
duce the  effect  of  rendering  i  star  viable  it  a  small  power  be 
applied ;  nay,  by  dinyinishiog  the  ape«'ture  beyond  a  certain  limit, 
we  prevent  a  star  from  being  seen,  wMch  would  otherwise  foe  quite 
perceptible,  I  am  therefore  induced  to  conclude  that  some  addi- 
tional reasons  must  be  assigned  why  magnifying  power  produces  dua 
effect.    To  ascertain  these  reasons  is  the  oAiject  Of  this  auery. 

For  similar  reasons,  I  diduM  wisAi  to  be  informed  if  the  fact  u 
^iablished  beyond  «K  domBt  that  the  ctars  are  visible  in  the  day-time 
from  a  deep  well  or  pit.  '  This  fiict  is  generally  taken  for  gnihled, 
both  by  philosophers  aKid  by  tVe  vulgar,  and  nas  been  asserted  by 
many  respectable  writers,  both  ancient  and  modem ;  but  none  of 
those  whose  works  f  have  perused  su»ert  that  they  themselves,  or 
any  of  their  learned  friends,  have  witnessed  diis  phenomenon.  Otto 
Guericke,  without  questioning  the  -feet,-  attempts  to  acixnmt  for  it 
in  the  following  manner :  "  It  is,'*  says  he,  "  tiecause  the  liglic 
which  proceeds  from  the  stars  is  not  overpowered  by  the  ravs  of  the 
sun,  which  are  lost  in  the  number  of  vefl^etiens  which  tnfey  must 
undergo  in  the  pit,  so  that  they  ean  never  reaeh  ifae  eye  of  a  spec- 
tator at  the  bottoin  of  ft/'  But  for  the  «aac»  reason  they  ought  to 
be  visible  tfaroagh  along  tube,  where  (herays  of  ligiit  are  prevented 
from  striking  the  inside,  by  the  interposition  of  proper  apeituires, 
and  more  especidly  when  such  a  tudie  is  accuhrtely  directed  to  a 
particular  star,  which  is  contrasy  to  many  expieriments  I  have  made 
to  ascertain  this  fact.  Ebve  atiy  of  your  nuhiierous  phitosophicai 
readers,  or  their  friends,  seen  the  stttrs  tr&nfi  a  deep  pis  In  the  day- 
time ?  Are  colliers,  miners,  or  subtmaneoua  surveyors,  Who  are 
frequently  ia  (Jmnirafate  ritualjons  fisr4k1a  jhii^mm,  known  to  ISave 

fiQ2 
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occasionally  observed  tliem  ?  If  so,  are  small  stars  diBtiD^vuliable 
in  such  situations  ?  or  is  it  only  when  a  star  of  the  first  or  sebond 
magnitude' Iiai)})cns  to  pass  near  the.zeniib  tliat  luch  a  phenomenoa 
is  perceived  ? 

-  Is  it  a  fact,  as  has  been  delated  by  some  authors,  that  the  cele- 
brated ustronomer  Tycho  Bruhe  bad  an  dbservatory.ia  a.deep  pit  or 
dungeon,  where  he  frequently  sat  and  contemplated  the  stars  in  the 
day-time,  as  reflected  from  mirrors  which  were  placed  around  him 
ID  different  positions  for  this  purpose? 

An  aiiswer  to  any  of  the  above  queries,  if  they  be'  not  deemed  too 
unimportant  for  discussion  in  tlie  AnnaLs  (>/'  Philosophtf,  will  much 
oblige,  Sir,  yours,  &c.  T.  Dick.    , 

UelMiin,  mar  Ptrth,  Jptil,  1S15. 

IX.  On-  the  Explanatha'  of  the  Fiuctknarg  Cakukts, 

(To  Dr.  Thamion.) 
8IE, 

The  Ibllowing  ideas  owe  their  origin  to  the  valuable  article  of 
Professor  Christison  in  your  last  numbir.  Ihtit-.  nwrit, is  certainly 
only  of  the  ordinary  kind,  yet  their  publication  in^<  perhaps  do 
aonie  good. 

To  facilitate  the  conception  of  .the  generatloaof  ^ujiio«fJ  qu;^ 
titles,  1  conceive  that  if  the  line  A  D  (see  the  Profss^'s  figuiie)  t^e^ 
considered  ta  a  cylinder,  on  wbicli  is  rolled  b  flbqpt  oi  papecj 
divided  into  the  two  parallelot^rams,  .^A  F,  CK,  Mk  ^9tmw  twJJig 
coloured  blaclc,  and  the  latter  ledj  then,  when  thO' paper  is  us^ 
rolled,  it  will  be  e^v  for  the  student  Co  comjirehe^d  thti, genenti^ 
of-the  rectangles,  and  also  their  Qomtant  i^tioitti  eyeh  other,  whic^ 
(&jclid  i,.6,)  is  as  A  E,  to  ED,  or,  in  the  Professoi/si exftiDp|p,  |t> 

.    .5  to   I..   ■  ...-         :o;\.,'    ■,.      ,;    .;, 

Again,  if  A  C  I>  E,  in  fig.  2,  represent  a  piece  oS  paper  forming 
a  parallelogram,  as  AD,  end  4  triangle,  as  A  B  C|  having  a  stries 
of  iequidistant  lines,  as  N  M  L,  H  G  F,  &c.  &c.  ^ravfitptamltelto 
GB  D,  and  oh  which  the  respective  proportions  of  CB-toB  IK^of 
NM  toML,  of  HGloGF,  &c.  &c.  are  wrttteW.'.then  ff  CD 
represent  a  cylinder  on  which  the  paper  is  rolled,  CoErtAMDom^  at 
-  .€  D,  it  is  manifest  when  the  paper  is  unrolled  that  A  E  will  be  the 
part  first  visibUy  and  as  it  continues  to  be  unfolded,  the  raneruion 
of  the  parallelop^m  and  triangle,  and  also  the  raflo^  of  tWir  ntes 
of  incl'Casc,  by  the  numbers  on  the  par!i(l£l  !iQes,'al  any  instant'Or 
position,  will  be  shown  in  the  easiest  and  most  familiar  inihiher.'  ' "  ' 

This  siijiple  .contrivance  will,  I  conceive,  illustrate  citmplet^ly 
the  Professor's  idea,  as  the  generation  of  tlicquaniiiies  canbeeaijef 
comprehended  by  this  mode  than  by  siipposing  ifiem  to  be^rotfiited 
by'  the  ^ouoh  at  a  line,  I  perfecUj'  a^rcc  wiili  ynur  leanie'd  Cof* 
respondentia  ilmt  the  first  principles  ol'  iliis  .scifnce,  ari^'lnde^' 
somewhat  mnri>,  may  be  attained  by  yeijr^y^ng  persons ;  and  it  is 
^i0Hfurjh^_ »  sifljpl^,«jilplfHient*fy..trp5t;«  ?(Jpp.iS^  ^  ^ijjliij  cwit- 
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prehension  has  not  yet  been  published.  An  autbok*  pei'haps  codM 
not  be  better  employed,  than  in'  elucidating  tlie  principles  of  those 
sciences  which,  from  theii*  great  and  important*applic*ations;  are'lsd^ 
intimately  connected  with  the  mosft  profound  and  interesting  depart- 
ments of  human  ^knowledge. 

lam  nptjj  K63«vever,  a  mend  to  the  irtfrodufction  of  motion  intd 
the  conce:ption'of  fluxional  quantities,  as  I  conceive  iti6  be  foreigii 
to  the  inquiry.  I  would  rather  consider  the  diffcrei^tial  cafoultisMktf 
an  extension  of  the  science  of  algebra. 

Your  humble  serrant, 

Pljmouthy  May  by  1815.  GcioRGfi   HaRVEY. 

X.  Milky  Juice  of  PkmtSt    •    . 

Dr.  John  has  lately  examined  the  milky  juice  of  several  European 
plants.  I  conctiro.  that  a  short  account  of  the  results  which  he 
obtained  will  be  acceptable  to  the  readers  of  the  yhinals  of  Phi'' 

hiopliy. 

1 .  Ijeontodon  Taraxicum  {Denlylion). 

The  juice  of  this  plant  is  liquid,  and  milk-white.  It  has  a 
sweetish  and  very  bitter  taste,  with  a  certain  degree  of  sharpness; 
Its  smell  is  similar  to  that  of  the  fresh  plant.  When  exposed  to  th« 
air,  it  speedily  coagulates,  and  acquires  a  violet-brown  colour.  The 
coagulated  sap  being  boiled  in  water,  communicates  to  that  liquid  a 
brown  colour  and  k  bitter  taste,  and  the  property  of  reddening 
litmus  paper.  The  undissolved  portion  is  white  and  elastic^  artil 
similar  to  caoutchouc.  -  It  becomes  brown  by  'exposure  to  the  air; 
Alcohol  acts  but  fe<?bly  on  it,  dissolving  only  a  little  resin.  ^ITi* 
caoutchouc  burns  with  a  brilliant  flame.  The  watery  solution  wai 
precipitated  by  oxalic  acid,  nitrate  of  silver,  nitrate  of  mercury^  add 
nitrate  of  barytes.    Hence  the  constituents  of  this  plant  are — 

Water.,  ,  A  trace  of  gum  r .     ,                ^ 

Caoutchouc.  An  Bcid. 

Bitter  extractive.  Muriate,    phosphate,    and    suh 

A  sweet  substance  ?  phate    of   limeji*  and  of   an 

A  trace  of  resio.  alkali. 

2.  Laciuca  Sdtiva  {Lethict): 

This  plant  yields  but  little  niilky  juice.  According  to  John^  its 
properties  are  the  same  as  those  of  the  leontodon  taraxicum,  and  \\^ 
constituents  the  same.  .  He  was  not  aBle  to  determine  whether  it 
contained  an  unconibined  acid.  From  the  known  soporific  poweiii 
of  the. juice  of  lettuce,  there  is  reason  to  believe  that  it  cpntains.a 
substance  similar  to.  tbat  which  exists  in  ^common  opium. ..  It  wouj^ 
be  worth  while,  to  examine  whctlj^r  tlie  juic«j  o^  th^  Icp'ntpdoo 
taraxicum  contains  the  ^same  principle...  ■    ^.    -:■. 

8.  Fkus  Carica  (Fig  Tree). 
The  twigs  and  footstalks  of  this  tree  yield  a  xnilk^  juice^  wtildk 
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speedily  coagolatee  in  tte  air,,  an^  bei^ipee  a  trano^eiM  inass/ 
hayii^  the  con&isteace  and  \usXni  ot.  was.  Tjat  fresn  sip  bas  a' 
bkter^h  and.  astringent  taste^  but  pmliices  no  change  apoii  Xh& 
soluiions of  iron.  Water  difisiolves.a  email  portion  of  the  caagu^ 
lated  sap.  Alcohol  at  a  biuling  temperature  dissolved' aboat  a  tfanrd 
o£  it ;  but  the  resinous  substance  thus  dissolved  pre^ij^ltates  again  1^ 
tUe  liquid  cools.  The  undissolved  p(»tipn  possesses  the  properties  of 
e^outchouc.     Hence  the  constituents  of  this  sap  are  asf  fi)nows  :^— 

Caoutchouc.  A  trace  of  extractive,  soluble  ia 

Resin,  soluble  only  in  boiling         water. 
alcoboL  Salts. 

4.  Plaiimu  Occidentalis  {PlaTie-Tree). 

The  bark  and  wood  of  these  trees  when  young  contain  A.  millcy 
juice.  This  juice,  according  to  John^  oontuns  the  following  cpa^' 
ftitoents:-^ 

Water.  A  very  small  quantity  of  gummy 
Resin^  soluble  in  bdiling  alcohol        matter, 

only.  Phosphoric  acid,,.    , .      .,  f ; 

Caoutchouc.  Salts. 

XI*  Account  of  a  dreadful  Accident  at  tieaton  Main  CQllimf 

near  Newcastle** 

This  colliery  is  situated  in  the  bed  of  coal  called  tbo.  high  nutin. 
It  is  of  a  coitsiderabhe  depths  about  1 10  fiaithoms^  and  tfa«.. shaft  is 
fiKaated  at  the  lower  extremity  of  the  mine,  llie  shaft  ia .  divided 
by  boiirding  all  the  way  down,  so  that  the  same  io()ening  served  ibr 
the  up  and  down  cast  shaft.  The  seam  towards  tfaa  iiiQ>  h^A  .been 
formerly  worked  as  a  colliery,  under  the  name  of  Hraton  Banks, 
by  shafts  distinct  fVom  the  present  workings  which  shafts,  when 
the  colliery  was  given  up,  were  covered  over  with  boards  and  earth. 
In  the  course  of  time  these  old  workings  had  become  filled  with 
water ;  and  the  managers  of  the  present  colliery  being  well  aware 
of  the  danger  attending  so  large  an  accumulation  of  water^  the 
workings  wefe  proceeded  in  with  the  utmost  caution. 

The  mine  vra6  very  mtieb-snbject  to  what  the  «qIU^.  f^  the 
~  creeps  which  is  a  gradual  filling  np  of  the  hcfizootal  pa$8ages».. :  It 

*  had  been  customary  for  some  time  past  to  bore  in.i^rkMitdiiiqqdons 
upon  the  lines  the  men  were  working,  in  order  toaaeertaiB  wbttber 

'  atfybody  6f  water  lay  concealed  ia  the  adjacent  caieltikB9b .  lliis 

precaution  Was  about  to  be  put  in  practice  at  nine  o'eloek  w.W^ 

'  liesday  the  Sd  of  May ;  but  before  that  time  bad  anJKfedy.  ^(between 

*  'three  and  four  o'clock  ifi  the  momis^,)  a  dreadAil  rush  ^  water 
<!ame  through  the  roof  in  the  noitfa-viffist  part  of  the  0dlietT»  and 
ebntinued  to  flow  with  such  Mpidity^  that  only  20  mtt  asd  boys 
were  enabled  to  make  their  eBoa^ts    In  a  very  ahivt  timej  the 

*  TMs  ftccAioicii  pavtly  dniwp  np  fjnovi  prlntfe  ivfofiaatk^j;  aMr^artlj  tnm 
fAe  Tynr  Mercarj  for  May  9,  Ulb. 

6 


water. cldseit  up, th«  lowct  utvat^  of  dt*  ifatfl:  Md.tlMt  tiiglM  It 
row  to  tUs  beigbt  of- £4  titbotM-  SoaHfi2»t1wpt>' fen^  «rt«^: 
lained  that  the  meii  below  woufd  rttii*  fl»*e'  Hi^trr  f^»  eiimi 
workiogi,  which  wer^  sajd  to>  b^  aUrv  tW  t«te)  «<  thff  Mwr  ia  tbc^' 
sliafi,  every  vxeftioti  iv^sustd  (oopintkeMB»>i»«RitA«riib'  tbtay 
by  the  old  working.  Consiijerable  ^flt^Mes,  iMwcttM,  pA9«ieMl< 
themselves^  The  rii^sh  which  coMred'  an^  flKdtlnw'  Vp  Ibe 
mouths  of  two  old  shafts,  when  deprilM  of  lb«  stppdrt  of  ifav 
water,  fell  in,  ftraggiag  IIoei^  with  ift  toam  tivev  wMch  had  Mcb 
planted  round  tk«  spot.  An  old  ^aft,  in  front  of  H«Mo«  HaM^ 
has  not,  however,  presenn»l  n  like  knpediimat,  uai  ouBaeqatvAy^ 
every  exertion  is  miog  to  open  a  comeiuDtcitioDi  hj  tbM  w*y. 
They  had  uncovered  the  pit,  and  reaehed  the  tcafloldio^  in  Satsrdiy 
the  6th,  which  was  five  fatbotia  froiii  the  sOrEace ;  tad  we  nnder- 
staod  their  efibits  are  likeiy  iote  suecesiM,  if  tiMpnninadby'aiif 
accumulation  of  laSdmitnhle  air,  with  which  the  old>  wortioy 
appear  to  be  filled.  Ever  sise*  the  aocident,  three  large  aagmea 
(cute  of'  ISO  boMe  poAM^  .hwetwen  constawly  employed  in  dmwf 
ing  the  water  from  the  pit^  at  the  rate  of  abMit  -  120U  gaUons  pet 
minute,  yet  on  Fiidaj^  BMNAing  it  was  fbund^  to  hare  attained- 4be 
height  of  SlfaihomE  uptheehaft.  Id  the  eveding,  h«weT<f,  tin 
water  had  decreaMd  about  tbtec  feet,  and  we  undcntandf  has  coo-> 
tinned  to  decrease  since  tbattSiTW}  ao  (faatut  dodbt  ienow  eiilbr-' 
taiiied  of  the  colliery  being  at  soflie  futBre  period  again  set  to  woifc. 
We  DOW  come  t»  Mate  tfie  estent  of.  tlM',(ialaiiiitw.  Air.  URler  ' 
(tlie uoderviewcT,  wlwhas>teft«)»iCBapdei^^duMfen}#jS3workH 
men,  42  boys,  and  HJ  horses,  hav«  pei^bad>  and  25  wMfa*^ 
wichaboDftS&ebildiei^  arBkft't»b«meaatt»'aadclaadM^of~tKeV 
bintjaadi  attd  tiukeia,    . 


■  ■ '  ■  ■  -Mtvpittettia  ^  -■''-'  I':--'--  •  ■  ■.■■ 

J«Rir  CjVitmvfin,  Trato ;  for  a-knapwd^i  n4uch>fvcfattq'  tlie 
wet  coming-  between  it  and  the  btok;  and  ■-  ppnoh  ,iq  boat  fw- 
pended  fh>n'- tiie4liouldev  straps  efsnid  kinpaii^  Bp-asto.  OMW- 
teisct  its  weight.'   Jan.  2(^  JSlfi.- 

JsAN  HAciMinv  OxtbTd^atien^:  fbf  <xrt^  .imptavm^ti  [fJi 
the  ooBrtr(iction>ol  disptrie  tatrstofiea.  .  Jan.<S0,-:18'15*  - -.       ■,- 

Jaike«  flflLLM,  Uverpocd ;  fof  >  ccrtaiQ- unpK>*enei(ts  iflL -die 
constmction  of  ttilU^  furauMS,- icbHmwys^and  othcB- ai^nnitiis 
donmeeted  wttlt  theartof  d»dll*tiDn^'<  Jn^  28,  lUS. 

Joan  W«oii>r  MancWstOF^'  de^t-makn' ;.  for  oertaiq..in)pKn- 
ments  in  in»chi{>eiy,  used  for .psepartng  and  yiiiong  o«rtloi>-W!^ 
and  various  other  articles.     Feb.' 4,  1815. 

Jos&pu  Tatxctr  and  PinsR'  TAYt/o* fjifMxhtibBi  .BMcbine- 


4X^  New  Patents^ '.  [Jukh, 

« 

makers ;  for  certain  improveilients  in  the  loom  to  be  ased  in  weav- 
ing cotton,  worsted,  silk,  or  other  doth,  made  of  any  two  or  more 
of  the  said  materials.     Feb.  4^  1815. 

^  J AM£s  Thomson,  Primrose  Hill,  Laneashire;  for  certain  ^im- 
provements in  the  process  of  printing  cloth-  made  of  cotton  or 
linen,  or  both.    Feb,  4,  1815. 
.  William  GrftiFFiTH,  Giltspur-street,  London ;  for  an  improved 
toast-stand.     Feb.  7,  1815. 

UicuARD  JoNKS  ToMLiNSON,  Bristol;  for  certain  improve- 
ments in  the  method  of  framing,  constructing,  or  putting  toge- 
ther the  roofs  of  buildings,  or  the  parts  thereof.     Feb.  9,  1815- 

WiLLiAM  Moult,  Bedford-square,  London;  for  a  mode  of 
eva(K)rution  and  sublimation.     Feb.  13,  1615. 

Joseph  Burrkll,  Thetford,  Norfolk;  for  an  invention  to  be 
used  as  a  support  and  safeguard  in  getting  in  and  out  of  chaises, 
and  other  two-wheeled  carriages.     Feb.  21,  1815. 

Jonah  Dyer,  Wootton-undcr-edge,  Gloucester;  for  an  im- 
proved frame  or  machine  for  shearing  of  woollen  cloth,  Feb.  21, 
1815.  . 

Samu£l  BaowN^  Mark  Lane,  London;  for  a  rudder  and  cer- 
tain apparatus  connected  therewith,  for  governing  ships  and  vessels 
of  all  descriptions,  with  much  more  certainty  and  effect,  and  for 
producing  various  advantages  not  hitherto  prilctisQd  or  known* 
Feb.  28,  1815. 

Ralph  Dobd  and  Georgk  Stefhrnson,  KiHingwortb^  North- 
umbef  land ;  for  various  improvements  in  the  construction  of  loco- 
motive engines.     Feb.  28,  1815. 

WiLLiA5i  Mitciibll,  Qlasgow,  and  John  Lawtqn,  King- 
street,  Snow-hill,  London  ;  for  a  lock  and  key  applicable  to  various 
purposes.     March  7,  1815. 

Thomas  Deakin,  Ludgate-bill,  London;  for  a  portable  kitchen. 
March  7,  18  J  5, 

Dudley  Adasjs,  Fleet-ttreet,  London;  for  certain  improve- 
mcnts  in  the  eonstruction  of  ]i£per  vellum  tubes  for  telescopes^  and 
.  other  optical  pans  of  telescopes.     March  7,  1815. 

William  vVood,  Shadwel!,  Middlesex;  for  the  manufacture 
of  a  material  or  materials,  and  the  application  thereof  to  the  more 
effeetually  making  water  tight  and  sea-worthy  ships  .and  all  other 
vessels,  wliieh  be  denominates  adhesive  felt,     March  9,.  1815. 

Robert  Dickinson,  Great  Qucen>street,  Lincoln's  Inn-fields, 
X^ioudon ;  fur  certain  improvements  in  the  making  or  fabrication  of 
sundry  tools,  implements,,  or  articles,  used  in  various  arts  or  mani- 
{Hilaticns,  or  ihe  ordinary  occasions  of  life.     March  14,  1815. 

.  John  Mills,  riolywell-street,  St.  Clement's  church-yard, 
Strand,  Ix)ndon  ;  for  improved  elastic  stays  for  women  and.chili- 
dren  ;  and  also  to  give  relief  to  women  in  a  state  of  pregnancy. 
March  M,   1815. 

Elizabeth  Bevkripge,  Hatton*gardcn,  London;  foranim* 
proved  bedstead.     March  14,  1815.  * 
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tloMtt.,  ihnt  tb.  raUt  I,  Inanilei  in  U.  ncxi MJnwIn,  obKraitl.n. 
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REMARKS.  :  ^ 

Fourth  Honih. — A  iammer-Uke  day,  with  a  breeze  of  wind :  Cbrnis  forced 
•bout  oeoo,  and  eontiamsd  after  lua-tief,  paAiog^to  Cirroatraiut:  ipnie  Fain  Cal* 
lowed.  2.  Overcast,  a.m.  appaft^utly  with Citrogtntii$tnm  dtruks  dwnmgdte 
niiddle  of  the  day  this  gtne  place  to  (Sanviosiratusl  3.  a.  ni  iilTmast,  caka,  witli 
dew  on  the  grass:  showers  followed:  after  which  Cumulus  9.ud  Cinvs.  4.  fi^oicift 
dew:  Cirrw,  followed  by  CirrMtratta:  a  few  large  drops  aboat  Juo-aet  .5.  Jtfvdi 
dew:  Cirrus.  6.  The  same;  low  Cumuli  prevailed  afterwardsy-eoaie  of  4heia 
capped  with  Cirrostrali:  thef)  a  shallow  bed  ot  Cumulostfatas^  ending  at  mli-aetlii 
Cirrostralus :  the  eveuing  Lwili^t  opake,  dewy,  and  sulEased  with  red.  8.  Gy« 
tttulusj  beneath  drrocumulus  :  a  strong  breeze :  a  mixtare  oS  drroUrmlm  aad. 
Cirrus  gave  the  clondt  aa  appearance  of  active  electricity  «  bat,  the  whole  ended 
fai  (>r9i£ra/a«.  9.  A  confused  mUtare  of  the  modifications,,  as  yetterdsy ,  witll 
the  addition  of  haze:  some  drops  by  10  a.  m.  and  a  sholffejr,  p^il.,  TO.  Be6< 
ihowers,  a.m.:  cloudy,  p»m.  11.  Wind,  a.  m.  S.Wl:  tbedpodf^intiig^cd  wi 
the  smoke  of  the  city,  eamc  back  from  the  E.  at  san-^et.  12.  a.  m.  Tbd.cloDdi 
gathered  p£1e  m£lc,the  Camutas  capping :  p.m.  the  iV^litf  appeared,  and  after  time 
distant  thander  to  9.W.  we  had  a  shower.  13.  a.  m.  Cirrus^  Cirrpcvituius :  madt 
dew,  the  Urge  drops  of  which  sparkled  in  the  son  with  the  prjuimd^  cc^oart: 
various  modifications  of  cloud  followed  :  aboat  cDie  p.  m.  it  tbnaderted,  N.:  the* 
nearer,  with  lightning,  8. :  the  wind  shifting  to  that  point,  we  had  a'h^vy  thrower 
from  W.  with  hail ;  wind  and  rain  at  night.  14.  a.m.  Cloudy,,  Wlddy  :  Cumukh> 
giratus :  a  little  snow :  swallows  skimming  the  meadows.  |fiu  CumssiUf,  succeeded 
^y  OtmuloslrBtut :  the  wild  moderate.  16.  The  same  i  tbei«  wcitaiadicationS'af 
hoar  frost  this  mornings  17.  Hoar  froiit:  Cumulostratusi  at  nigM  O^rotfraihw, 
and  a  luilar  corona.  18.  a.  tn.  A  few  drops  daring  the  uojon  pf  sioidie  doudsi 
which  became  Cuniv^^ralM.  Id.  a.  m.  Loose  Cumutus-t  at  night  C^ntfy.  and 
afterwards  a  very  large  wkiU  lonar  halo.  20.  Overcast^  '^rij^ingt  «  kail 
•hower,  p.  ».:  at  uight  a  lunar  halo,  very  small,  the  prismatic  riag  toacbinga 
corona  within.  21.  Much  cloud  and  wiad :  wet  foreilooa  and  niglU  i'.  the  greaieit 
depretsioo  of  the  barometer  that  bas  occurred  in  the  presebt  ^tar.  f2^  fS.  if adk 
cloud,  windy :  rain  ai  intervals.  24.  Windy  :  cloudy ;  rain,  M.  m.  With  m  little 
haU :  in  the  evening  the  QumU  idiiyersed  Apidly^  witb  NimH  .•adf^k'iMtrid  ii 
the  horizon.  25.  Variooft  cloadr,  eadiaginnun,  of  which,  hoi*«vM^'-vary  little 
till  night.  26,  2T.  Wiady,  variabla  :  some  dripping.  28.'  i.  Ifttjli^  Vain  early: 
then  Cumulostraim.  f^  CaawWatur;  strong  |>reeze :  ^rippibg  ;  .(ft«i  £&i^i>. 
inulas appeared,  transiently, ai  f«c  8ev^d<ay4  paits  ASfnfhiti^'-fA^t^  90.  Or^ 
rocwntt(us,  which  passed  t»€VrrMlra<Hi:. p.  »^ {upon  cbi^t^idd  bMaini  S.E.I 
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iriUustralive  qfageneral  Geological  Map  of  the  p 
Mountain  Chains  of  Europe.    By  the  Rev.  W.  D.  ConybeaM^  1 
FRS.  Sic.     (With  a  Plate.*)  '  ' 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

So  rapid  has  been  the  progreas  of  geological  science  within 
I  ItKt  ten  years  (since  its  cultivatora,  abandoning  the  idle  endea- 
ir  to  construct  theories  without  data,  have  confined  them- 
res  to  the  only  true  path  of  philosophy,  that  of  inductive 
lervalion),  that  while  at  the  beginning  of  this  period,  amidst 
lames  of  speculation,  no  accurate  description  of  a  single  coun- 
could  be  found,  a  physical  map  of  the  entire  extent  of 
ape  may  now  be  confidently  anticipated  at  no  distant  day. 
labours  of  Buckland,  Ebel,  Freislehen,  Raumer,  and  more 
pecially  the  highly  important  work  of  Beudantf  on  Hungary, 
d  tha  memoir  of  Mr.  Strangways  on  Russia,  have  already 
(oumulated  a  vast  store  of  valuable  materials,  to  which  a  few 
iQths  will  probably  add  a  geological  map  of  France  by  Oma* 
•  d'Halloy,  and  of  Germany  by  von  Buch ;%  together,  as  it  is 

*  The  map  ta  partly  copied  from  one  in  Ebel's  B«u  die  Eide. 
"*  This  a  a[  prejent  known  in  ih«  country  only  by  k  few  unconnected  BxtnuM  j  b 
uulyria  oi^ht  In  be  given  in  some  of  our  idenCific  joumali.     I  have  no  heaitHkm 
pnniounciDg  it  the  most  imporUot  geological  woik  which  continental  idencc  bal  yit 

}  While  this  iuhdchi  wai  pininj;  through  the  piecii,  I  hare  received  the  foui  En  t 
~Bben  of  a  very  able  geological  work  now  poblishing  periodically  in  Oenniny  by 

Veiy  Stries,  vol.  v,  b 
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hoped,  wiih  Charpentier's  long-promisGd  descriptioQ  of-l 
Pyrenees.  Itis  also  understood  tnat  aa  individual  in  this  coun- 
try, eminently  qualified  for  the  task.,  has,  for  a  considerable  time, 
been  employed  in  collecting  together  all  the  scattered  sources  of 
infonuatiou,  with  a  view  to  incoqiorate  them  in  a  general  map  of 
Europe. 

In  this  advanced  state  of  the  science,  a  general  coup  d'aii  of 
the  ground  which  has  been  already  gained  seems  desirable,  and 
in  iEIb  view  I  have  tlirown  together  the  following  brief  notices, 
embodying  their  contents  in  the  accompanying  laxp  (PI.  XIX), 
ia  which,  neglecting  the  detail  (an  object  preduded  bofh  by  the 
scale  adopted,  and  by  the  yet  incomplete  state  of  the  requisite 
observations),  it  is  attempted  alone  to  indicate  the  general  dis- 
tribution of  the  principal  classes  of  European  formations,  and 
nothing  further  than  approximation  is  professed.  I  shall  be 
fiiUy  contented  if  this  sketch  may  be  considered  as  an  humble 
but  useful  subsidiary  to  the  more  extended  plans  of  which  I 
have  spoken ;  as  an  mdex  map,  it  may,  I  hope,  accomplish  this 
purpose,  for  which  its  small  scale  particularly  qualifies  it,  allow- 
ing the  information  it  contains  to  be  comprehended  at  a  single 
glance;  while  those  general  relations  which  are  the  great. 
objects  of  true  science,  and  which  are  often  almost  lost  amids,t 
the  complication!  of  detail,  are  brought  more  prominently  ftiz- 
ward,  and  more  readily  seized  under  these  circumstances. 

The  map  on  which  these  observations  are  laid  down  is  copied 
as  to  its  groundwork  from  a  similar  map  in  Ebel's  work  on  the 
Alps,  although  the  great  advances  in  geology  have  required 
an  almost  total  change  in  the  colouring  of  the  secondary  coun- 
tries, and  many  corrections  in  that  of  the  older  chains,  so  that  in 
its  present  state,  it  may  be  considered  as  almost  an  original 
document.  It  will  be  found  to  include  all  those  parts  of  .Europe 
which  are  most  important  to  the  present  object;  since  tho 
southern  extremities  omitted  (Spain,  for  instance),  are  generally 
as  yet  too  imperfectly  known  to  have  admitted  even  an  approxi- 
mate representation ;  while  the  Scandinavian  chains  of  the  north 
(including  almost  the  whole  country  north  of  the  Baltic,  as  far 
as  the  gulf  of  Finland),  presenting  only  primitive  and  transition 
rocks,  are  too  uniform  to  require  any. 

The  general  distinctions  which  alone  are  attempted  in  this 
map  reduce  themselves  to  the  following :  1.  The  more  ancient 
roc^,  including  the  primitive  and  transition  classes.  2.  The 
carboniferous  series,  including  the  old  red  sandstone,  mouutai(L 
limestone,  and  coal  measures.     3.  The  new  sandstone  and  mag- 


trieaj  and  h  liiis  pudy  (p'adlied  me  to  lind  the  plan  of  these  oienioiis  Dearly  CPincident 
with  that  aHoptca  in  tlie  Jitosent  paper.  Blaps  and  sections  of  Germnnj',  Ravatia, 
BwJLTTbart,  tad  Itie  Tjnu.  have  trendy  appMred  in  this  work  ;  and  I  t^rd  n<)'<>e1f 
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uesian  timestoae.  4.  The  lias  and  oolitic  aeries  (Jura  limeBtone 
of  the  French).  3.  Green  sand.  6.  Chalk.  7.  Tertiary  form- 
Btions  reposing  on  the  chalk.  8.  Overlying  trap  and  volcanic 
districts. 

I  shall  proceed  to  give  a  hasty  sketch  of  the  general  distribu- 
tion of  these  formations,  following  the  order  above  specified. 

1.  Primitive  and  Transition  Districts. 

So  intimate  is  the  connexion  between  the  schistose  rocke  of 
these  two  distinct  teras  (if  distinct  indeed  they  be,  which  some 
recent  geologists  appear  strongly  inclined  to  question),  that  it  is 
impossible  in  any  general  map  (unless  the  sctue  were  such  as  to 
admit  a  separate  colour  for  each  individual  rock),  to  assign  any 
accurate  line  of  division.  In  tracing,  however,  the  tracts  which 
fall  under  this  description,  1  shall,  as  far  as  materiftis  are 
afibrded,  and  the  nature  of  so  general  a  sketch  will  admit,  apeeiff' 
the  leading  character  of  the  constituent  formations. 

Europe  may  be  considered,  when  viewed  under  its  most 
general  aspect,  as  presenting  a  vast  central  basin  occupied  by 
the  deposits  of  the  secondary  and  tertiary  class,  surrounded  by  a. 
border  of  alpine  chains,  exhibiting  the  older  rocks  of  which  we 
are  now  about  to  treat. 

This  border,  however,  is  not  continuous,  but  interrupted  by 
openings,  frequently  very  considerable,  separating  the  constituent 
chains. 

Neither  is  the  included  basin  exclusively  occupied  by  an  unin- 
terrupted series  of  the  more  recent  deposits;  but  mountain 
groupes  of  the  older  rocks  in  places  break  through  the  mantle 
Uius  tlirown  over  them,  and  reappear  towering  above  the 
vicinity. 

On  the  south  of  the  great  bounding  chains,  e.  g.  in  Spain* 
Italy,  Sec.  the  same  or  similar  secondary  and  tertiary  deposits 
are  repeated,  forming  portions  of  another  great  basin  which  may 
be  designated  as  that  of  the  Mediterranean, 

Tliere  are  other  smaller  and  local  basins  comprehended  by  the 
tortuous  course  of  the  great  chains. 

The  chains  and  groupes  of  the  primitive  mountains  appear  to 
present  the  centres  of  the  greatest  disturbances  which  have 
atfected  the  surface  of  the  earth,  their  strata  being  always  ele- 
vated under  high  angles,  oflen  indeed  in  vertical  planes,  and 
e.<diibiting  dislocations  which  can  be  referred  to  no  cause  but 
mechanical  violence. 

The  extent  of  these  disturbances  appears  often  at  least  to  be 
in  proportion  to  the  height  of  the  chain  ;  so  that  when  the  older 
chains  form  very  elevated  mountains  (as  in  the  Alps  and  Pyre- 
nees), the  secondary  strata,  and  even  those  ot  very  recent 
origin,  are  thrown  into  elevated  planes,  exhibit  extraordinary 
contortions,  and  themselves  form  lofty  collateral  mountain 
ranges;  but  where,  as  iu  England,  the  older  chains  are  comi^flu. 
u  2 


4  Jt#«.  W.  D.  Conybean  oji  a  Oiologicat  Mapof     [JAif < 

Tfttirely  low,  the  secondary^  formatioDs  (those  at  least  which  suc- 
ceed the  carboniferous  series)^  are  nearly  horizontal,  and  appear 
to  have  suffered  Ujt;tle  derangement,  with  a  few  local  and  limited 
exceptions,  such  as  are  presented  by  the  vertical  chalky  &c.  of  the 
Isle  of  Wight.  The  distinction,  therefore,  of  inclined  and  hori- 
zontal, or  floetz*  rocks,  does  not  express  any  inherent  character 
in  the  rocks  themselves,  as  deducible  from  their  relative  anti- 
quity (any  further  than  that  the  phenomena  must  induce  us  to 
consider  the  primitive  chains  as  the  scenes  of  the  greatest  and 
most  general  convulsion9),  but  it  depends  merely  on  the  circum- 
stance of  contiguity  to  the  principal  chains. 

On  the  importance  of  these  observations  to.  geological  theory,, 
and  the  aupport  they  afford  to  the  hypothesis  of  the  elevation  of 
the  mountain  chains,  it  is  needless  to  insist. 

I  proceed  to  trace  these  principal  chains  in  order,  beginning 
from  the  north. 

(A.)  Finland  and  Scandinavia. 

These  countries,  though  not  included  in  the  map,  must  yet  be 
noticed,  in  order  to  convey  a  complete  idea  of  the  chains  boundr 
ing  the  great  central  basin  of  Europe. 

They   are  almost  exclusively  occupied  by  primitive  rocka, 
among  which  gneiss  predominates,  and  characterises  the  low^ 
members.    Granite  is  of  less  common  occurrence,  and  alternates 
with  the  gneiss.     Mica  slate  succeeds,  on  which  granite  again 
reposes.    Transition  rocks,  principally  limestone,  containing  the 
•ame  organic  remains  with  that  of  Dudley,  in  Staffordshire, 
skirt  the  primitive  district  on  the  southern  shore  of  the  gulf  of 
Finland,  m  the  Baltic  islands  of  Gothland,  Oeland,  and  Born- 
holm,  and  in  the  Scandinavian  provinces  of  Gothland,  Dalecarlia, 
Nerike,  Jemtland,  and  the  vicinity  of  Christiania;  in  the  latter 
locaUty,  a  phenomenon  of  the  greatest  geolo^cal  interest  occurs ; 
for  here  the  transition  Umestone  is  covered  by  old  ?  red  sand- 
stone conglomerate,  on  which  reposes  a  porphyritic  formation  of 
various  character,  passing  at  one  extremity  into  decided  granite, 
possessing  all  the.  characters  of  that  formation ;  and  on  the  other, 
into  basalt  and  wacke  equally  well  marked.    This  repetition  of 
granite  as  a  comparatively  recent  formation  covering  those  of 
transition,  and  its  association  with  rocks,  to  which  a  great  and 
increasing  majority  of  geologists  (increasing,  it  may  c^  added, 
with  the  extension  of  the  science  itself,  and  almost  with  its 
existence   as   a  science  of  accurate    observation),  concur  in 
assigning  an  igneous  origin,  is  one  of  the  most  important  facts  yet 
contributed  towards  the  foundation  of  a  secure  tneory. 

*  It  has  been  objected  to  my  remarks  on  the  term  floetz,  as  synonymous  with  hofi'. 
jODtal)  diat  it  is  really  synonymous  with  stratified.  I  cannot,  however,  apprehend  that 
it  ifi  used  in  the  latter  sense  by  the  Wemeriaos ;  since  in  this  case  I  must  suppose  them 
to  apply  as  a  distinguishing  epithet  to  the  secondary  series,  a  character  equdly  betong- 
ing  to  ttie  majority  ot  transition  and  j^nrimitiTe  roeki^  an .  absurdity  which  I  do  not  ,wiih 
•  }nvpat»  to  Asm, 


tetS.j         ii$  jmniipid  Mwritiiin  Chains  of  Zuroi^k  B 

(B.)  Scotland— Ireland— England. 

The  dhains  traversing  the  Shetland  isles  and  the  Scotch  higbp 
l^nda  and  Hebribes,  may  be,  perhaps,  regarded  as  continuationi 
of  the  Scandinavian  range. 

Mica  slate  is  here  the  predominant  rock:  granite,  however, 
forms  the  nucleus  of  several  mountains.  The  phenomena  exhi- 
bited by  the  junctions  of  the  granite,  and  the  veijis  sent  off  by  it 
into  the  incumbent  rocks,  have  been  here  minutely  studied,  and 
acourately  described.  Tlie  only  writers  who  have  yet  given 
fTecife  accounts  of  this  district  (Drs.  Mac  Culloch  and  Bou^), 
concur  in  favouring  the  hypothesis  which  ascribes  to  the  granite 
anigheQus  origin.* 

A  very  narrow  zone  of  transition  slate  separates  this  chain 
fiongi  the  great  central  valley  of  Scotland  occupied  by  the  carbo- 
jbiferous  series. 

The  highland  chains  of  mica  slate  after  expiring  against  the 
Irish,  channel  in  the  peninsula  of  Kirtire,  appear  to  be  resumed 
on  the  opposite  side  in  the  north-east  angle  of  Antrim;  and 
tfrnvh  concealed  for  an  interval  by  the  overlying  rocks  of  the 
basaltic  area,  re-emerge  beyond  them  in  the  west  of  Deny,  and 
«66upy  nearfy  the  whole  of  Donegal,  the  structure  of'^  these 
^ttntriea  exactly  corresponding  with  that  of  the  Scotch  hi^- 
ihiulB.  Donegal  Bay  for  a  time  interrupts  the  continuity  of  the 
chiin ;  but  beyond  that  Bay,  the  primitive  mountains  of  SUgo, 
liaJPOy  and  Connemara,  or  Western  Galway,  must  be  regarded 
ti  its  prolongation. 

A  second  chain  of  mountains  parallel  to  the  former  traverses 
the  south  of  Scotland  skirting  on  that  side  the  great  carboniferous 
vsHeT,'  and  forming  the  natural  boundary  between  this  country 
and  l^gland.  It  is  known  by  the  name  of  the  lead,  hills  in  its 
•oMbnd  imd highest  part;  the  Pentlands,  &c.  forming  branches  of 
itit  «I(  consists  prinqipally  of  transition  slate,  through  which  ^ra- 
utio  nndd  emerge  in  several  groupes;  and  may  be  chftractensed 
fioia  the  northern  chain  by  the  absence  of  mica  slate. 

Hub*  ehain  also  may  be  traced  in  its  prolongatioaon  the  oppo- 
site coast  of  the  Irish  channel;  its  abrupted  ends  appearing  on 
eadi  side  of  the  usual  passage  across  that  channel  from  Portpa- 
ttick  ta  Donaghadee.  In  Ireland  it  extends  from  Down  into 
lABgfcHfd,' retaining  the  characters  already  mentioned;  the 
Mdknde  Momitains,  a  granitic  nucleus,  here  constitute  its  prin« 
tittd-summitSi 

^^lie^scmtheni'  chains  of  Ireland  may  be  more  conveniently 
enumerated  after  those  of  Wales. 
Hie  sinall  group  of  mountains  containing  the  lakes  of  West- 


dfcd^jh't^keiiBy  aifildioirledge  inTself  stroiigty  inmieiiced  by  the  ooneunent' testimony 
^v« — t'eviny  laie  and  minute  observer  of  such  districts,  and  can  hardly  record  tfaiir 
I  wUioiit  fbding  myidf  convinced  by  it. 
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moreland  and  Cumberland  is  the  next  which  presents  iteelf  in 
advancing  to  the  south.  Granite  is  here  of  confined  and  hmited 
occurrence ;  various  rocks  of  the  greenstone  family  and  tranBi- 
tioQ  slate  predoniinatv ;  traasition  Umestone  occurs  associated 
with  the  slate. 

The  central  chain  of  tlie  Isle  of  Man  lying  midway  between 
this  group  and  the  Irish  coast  is  also  composed  principally  of 
transition  slate. 

The  mountains  of  North  Wales,  including  the  northern  half  of 
South  Wales,  are  like  those  of  Cumberland,  composed  of  transi- 
tion slate,  and  many  varieties  of  greenstone  rocks.* 

The  Isle  of  Anglesea  presents,  in  addition  to  these,  chlorite 
slate,  serpentine,  quartz  rock,  and  granite.  The  granite  is 
described  by  Mr.  Henslow,  who  has  given  a  most  elaborate  and 
interesting  account  of  this  island  as  presenting  the  strongest 
evidence  of  igneous  origin;  and  having  be«n  ibrmed,  in  one 
instance  at  least,  by  the  fusion  of  old  red  sandstone  in  situ. 

A  zone  of  transition  hmestone  skirts  the  east  of  the  Weluh 
trains  in  their  course  through  Shropshire. 

On  the  south-east  of  the  Welcn  chains  lies  the  detached 
group  of  the  Malvern  hills,  consisting  of  a  protruding  range  of 
eienitic  rocks  flanked  on  the  west  by  transition  limestone,  dis- 
ping  rapidly  in  that  direction,  and  appearintj,  according  to  Mc 
llorner,  as  )f  elevated  by  the  protrusion  of  tlie  sienitic  mass  ou 
which  they  repose. 

In  the  centre  of  England  another  group  of  sienitic  and  green- 
stone rocks  starts  up  in  the  midst  of  the  secondary  deposits  con- 
stituting the  ranges  and  tors  of  Charnwood  Forest,  in  Leicester- 
shire. The  coal  measures,  Sec.  in  approaching  this  group,  are 
ranch  disturbed  and  elevated.  Some  slate  rocks  here  accompany 
the  sienite. 

The  coasts  of  Ireland  opposite  to  the  Welch,  to  which  we  may 
next  proceed,  present  in  tne  Wicklow  mounl^ius  a  fuller  develop- 
ment of  the  usual  primitive  series,  mica  slate,  gneiss,  Slc.  than  the 
chains  last  described.  The  granite  here  forms  lower  mountains 
principally  on  the  western  side  of  the  chain,  and  extends  into  the 
chains  at  their  base,  mica  slate  constituting  the  loftiest  summits, 
rransition  slate,  greeitstone,  and  quartz  rock,  occur  on  the  east- 
ern border.  This  chain  prolongs  itself  to  the  south-west  through 
Wexford,  Cork,  and  Kerry,  where  it  skirts  the  lakes  of  Killarney, 
but  in  the  two  latter  counties,  transititHi  rocks  almost  exclusively 
occupy  it.  Through  its  whole  extent  it  fonns  a  zone  running 
paraUel  to  the  south-eastern  and  southern  coast  of  Ireland  ;  and 
it  is  a  remarkable  circumstance,  that  many  rivers  rising  beyond 

•  I  now  use  ihe  term  orly  as  a  general  description  of  an  e^tcncleil  fins';  nf  rocks  in 
Cader  Ijiia,  tbc  Anans,  &c.  and  do  not  enter  into  tlte  more  miautc  deuila  kulf  pub- 
fiUid  ID  tl"^  Amult  Doaceniini;  tlie  Siumduniati  range 
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Uiia  zone  m  the  interior  cross  its  cliaiue  by  tra&arerse  valleys  io 
order  to  reach  the  sea.  Such  is  the  coooitioa  of  the  Barrow, 
the  Suire,  aiid  the  Blackwater, 

The  veins  branching  off  from  the  granite  of  the  Wicklow 
mountains  ore  well  displayed  on  the  coast. 

The  eastern  portion  of  these  chains  has  been  escellently 
described  by  Mr,  Weaver. 

The  Ocrinian  chain  of  Devonshire  and  Cornwall,  is  the  last 
which  remains  to  be  noticed  in  the  British  islea.  It  extends 
from  Exmoor  to  the  Land's  End.  It  exhibits,  1.  A  series  of 
granitic  nuclei,  of  which  the  lofcieet  and  most  extensive  is  tha 
mountain  plain  of  Dartmoor.  The  granite  raniiliea  into  the 
iccumbent  elates,  and  the  elate  for  a  short  distance  from  its 
junction  assumes  an  appearnnce  approaching  to  gneiss,  which 
the  Uuttonians  have  considered  as  an  alteration  mduced  by  the 
contiguity  of  a  heated  mass.  2.  Slates  of  a  doubtful  character 
&nd  eera  (that  is,  whether  primitive  or  transition)  aucoeed, 
abounding  in  metalUferous  vems,  and  traversed  by  porphyritic 
dykes.  3.  Slates  decidedly  of  transition  associated  with  grano- 
ar  greywaclce,  transition  limestone  and  greenstone  occupy  the 
exterior  of  the  groupe.  Serpentine  rocks  also  occur  (in  one 
liact  very  extensively)  probably  as  members  of  the  decided  tran- 
sition series.  The  Ocrinian  chain,  like  those  of  England  gene- 
rally, K  destitute  of  gneiss  and  mica  slate. 

Lundy  Island,  situated  opposite  the  northern  coast  of  this 
chain  in  the  middle  of  the  Bristol  channel,  is  a  mass  of  granite 

(C.)  Norman  Islet,  cjid  North  Western  France, 
The  Norman  isles,  which  may  almost  be  considered  as  a  con- 
necting link  betv/een  the  similarly  constituted  countries  of  Corn- 
wall and  the  Cotentin,  are  principally  granitic.  1.  Guernsey 
presents  granite  and  granitelle  in  the  northern,  and  gneiss  in  the 
southern  division.  2.  Jersey  in  its  higher  and  northern  tract 
consists  of  granite,  in  its  southern  and  lower  of  slate  reposing  on 
Hi  3.  AWerney  has  on  the  south-west  cliffs  of  porphyry,  on  the 
nort^-east  low  shores  of  a  giit  formed  from  granitic  detritus, 
i,  Sercq  exhibits  ti-ap  rocks  on  the  west,  and  sienite  on  the 
pouth. — (See  account  of  these  isles  by  Dr.  Mac  Culloch,  Geol. 
'ftsBB.  vol.  i.) 

Chaiia  of'  Bretfrpie  and  La    Vciidet. — These  appear  in  the 

nature  of  their  constituent  rocks  and  metalliferous  deposits  to 

bear  a  near  resemblance  to  the  Cornish  chains.   In  the  Cotentin 

tfre  granite  appears  in  Bome  places  decidedly  to  rest  upon  the  clay 

I  fahae';  botti  the^e  rocks  aliernali»^  with  quarta  roek,  porpliyry, 

,•94  sienite.     Much,  ii'  not  aU,  of  Uiis  clay  slate  is  evidently  that 

I  WtwuitLoii^  in  Uie  shafts  of  the a^entiferous  lead  ntine 01  Huel 

I   Goat  terebratulae  (spiriferffi?)  liav«  b^afound  io  it,and  at  Angers, 

I  trilobites  occur.     In  La  Vendee,  the  granitic  rocks  appear  to 

L predominate.      A    line   drawn   from  Cherbourg   by    Aleiviou, 
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Angers,  and  Fontenay,  to  Sables  d'Otonne,  will  indicate  tbc 
eastern  boundary  of  those  chains  which  extend  westward  to  the 
Atlantic.  The  Loire,  however,  breaks  through  their  line  m  its 
course  to  the  sea,  and  where  they  open  to  give  it  passage,  a  small 
coal  basin  reposes  against  them. 

(D.)  Central  Group  of  France. 
The  primitive  rocks,  after  plunging  for  a  short  interval  beneath 
the  secondary  calcareous  beds,  reappear  in  great  force  in  the 
central  regions  of  France,  constituting  an  extensive  body  of 
mountains,  sending  out  various  ramifications  between  the 
sources  of  the  Loire,  the  Garonne,  and  their  tributary  streams, 
being  bounded  on  the  east  by  the  Rhone ;  and  occupying  the 
greater  portion  of  the  departments.  Haute  Vienne,  Creuse,  Cor- 
reze,  Puy  de  Dome,  Cantal,  Loire,  Haute  Loire,  Rhone,  Lozerre. 
Viewed  generally,  this  group  presents  a  vast  inclined  plain  rising 
graduallv  from  NE  to  SW,  in  which  last  direction  is  its 
principal  and  highest  chain,  that  of  the  Cevennes.  Granite 
IS  the    predominant  rock  in  this    vast  mountain  plain,    slates 

Sipearing  to  be  of  rare  occurrence.  In  the  departments  Puy  de 
ome,  Cantal,  Haute  Loire,  and  Ardeche  (including  the  ancient 
dtBtricts  of  Aiivergne  Forez  Velay,  and  Vivarais),  ridges  and 
conical  peaks  of  basalt,  of  Trachyte,  and  of  volcanic  scorise,  are 
superimposed  on  the  elevated  granitic  plain,  and  constitute  ths 
loftiest  summits  of  this  group.  Similar  peaks  are  also  scattered 
over  the  more  recent  deposits  contiguous  to  the  primitive  chains. 
Many  of  these  peaks  contain  regular  craters,  and  streams  of 
undoubted  lava  may  be  traced  from  them.  Many  of  the  valleys 
descending  from  this  mountain  group  contain  deposits  belonging 
to  the  coal  formation  reposing  against  the  primitive  chain, 
sometimes  also  the  tertiary  deposits  from  upfiUings  in  the  valley. 
The  north-eastern  branch  of  these  ridges  (called  the  Beaujolais 
mountains)  extends  between  the  Loire  and  the  Rhone  as  far  as 
the  district  of  Morvan  on  the  north  of  Aulun,  where  the  oolitic 
chains  of  the  Cot^  d'Or  overlie  and  abut  against  the  granite. 
The  chains  above  described  approach  on  the  SE  towards  the 
Pyrenees,  leaving  but  a  narrow  interval  along  which  the  great 
Canal  de  Languedoc  is  conducted ;  but  on  the  SW,  the  broad 
basin  of  the  Garonne  is  interposed  between  them,  exhibiting  the 
regslar  series  of  secondary  formations,  from  the  new  red  sand- 
mmiito  -the  tertiary  beds. 

-  ■  ■'  (E.)  Pyrennees. 

the  Pyrennees  consist,  according  to  Raymond,  of  five  parallel 
zones  ;  namely,  a  central  zone  of  granite  bounded  by  two  schis- 
tose zones,  which  are  in  turn  succeeded  by  the  exterior  calcare- 
ous chains ;  the  granitic  axis,  however,  does  not,  as  ts  usual  in 
mountain  chains,  form  the  loRiest  crest ;  but,  though  towe^ng 
above  th«  collateral  chwns  on  th«  side  of  France,  is  itaelf  otw- 
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topped  by  the  schistose,  and  etill  more  by  the  calcareous  band 
OD'the  side  of  Spain  ;  the  latter  forming  the  Tours  de  Marbore, 
Mont  Perdu,  and  alt  the  loftiefit  summits  of  these  mountains. 
What  renders  this  circumstance  more  remarkable  is,  that  this 
limestone  appears  from  its  organic  remains,  (Echini  and  Alcyo- 
nia),  to  be  of  comparatively  recent  formation.  The  specimens  I 
have  seen  approach  nearly  to  those  varieties  of  the  younger 
alpine  limestone  now  generally  considered  as  coeval  with  the 
green  sand  formation  of  England.  I  have  been  favoured  with 
3ie  sight  of  a  very  interesting  letter  from  Dr.  Boue,  who  has 
recently  examined  this  chain ;  he  observes  that  it  is  entirely 
transition  (transition  slate  and  limestones,  and  raarle),  through 
which,  in  various  places,  granitic  masses  protrude,  occasionaUy 
Burrounded  by  gneiss  and  mica  slate  ;  these  latter  rocks  appear- 
ing as  they  recede  from  the  granite  to  pass  into  clay  slate.  He 
adds  that  the  various  phenomena  which  have  been  alleged  in 
proof  of  the  igneous  origin  of  granite  (granitic  veins,  fragments 
ofalate  imbedded  in  the  granitic  masses,  the  elevation,  contor- 
ttODf  and  dislocation,  of  the  slates,  together  with  their  altered 
flharacter  near  the  point  of  contact,  &c.),  are  here  displayed  on 
the  most  remarkable  scale,  and  with  a  clearness  of  evidence 
•early  amounting  to  demonstration.  He  is  even  of  opinion  that 
the  slates  called  primitive  may,  in  this  instance  at  least,  have 
been  only  transition  slates  altered  by  the  igneous  influence ;  the 
traoBitioQ  limestone,  in  like  manner,  becomes  converted  into 
granular  limestone  in  approaching  the  granite.  Great  dykes  of 
Breenstone  and  syenite  also  traverse  the  slate  ;  when  these  aie 
ki^,  the  limestones  are  in  the  same  manner  altered  by  their 
contact,  and  may  be  seen  at  Pousac  elevated  and  supported  by 
them.  On  the  north  of  the  Pyrennean  chain  old  red  sandstone 
aad  traces  of  mountain  limestone  occur,  succeeded  by  new  red 
•andstone  with  salt  springs. 

(F.)  Chains  of  the  Middle  Rhine,  or  the  Vosges,  the  Black  Forest, 

the  Bergstrasse,  or  Odenwald,  and  the  Spessart. 
■  Were  we  to  pursue  the  course  of  the  great  chains  forming  the 
general  boundary  of  the  grand  European  basin,  we  ought,  in  the 
next  place,  to  proceed  to  the  Alps  ;  but  within  the  limits  o£  this 
basin  there  are  several  protruding  primitive  groupes,  skirting  in 
places  the  course  of  the  Rhine,  and  effecting  a  kind  of  submyi- 
sion  between  that  part  of  the  basin  which  lies  in  Northent 
France,  and  that  of  Central  Germany.  The  first  of  these  pro- 
truding groupes  to  be  noticed  are  those  which  skirt  the  opposite 
tides  of  the  great  Valley  of  the  Rhine  in  its  central  region  below 
Basle;  namely,  theVoages,  which  rise  on  the  left  bank  of  the 
Bver  above  Colmar  and  the  Black  Forest,  or  Schwartzwald  on 
ibe  right  bank. 

The  Vosges  exhibit  granite,  transition  slate,  hiQestone,  and 
"poiphyry.     The  greywacke  near  its  contact  with  the  porphyry 
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is,  according  to  Dr.  Bou^,  much  altered,  and  the  limeetoiifi, 
under  the  same  circumstances,  assumes  a  granular  character. 
Traces  of  coal  occur  on  the  borders  of  this  chain  iu  some  places 
on  the  E  and  S,  and  a  conglomerate,  probably  belonging  to  the 
newer  red  sandstone,  oflen  overlies  and  abuts  upon  the  primitive 
locks  in  surrounding  the  chain. 

The  intermediate  Valley  ofthe  Rhine  between  these  mountains 
and  the  opposite  group  of  the  Black  Forest,  is  principally  occu- 
pied by  formations  of  the  terti^uy  order. 


The  Black  Forest. — ^This  range  extends  near  the  right  bank  of 
the  Rhine  from  Basle  to  Rastadt ;  it  rises  gradually  from  the  E, 
and  breaks  down  with  a  steep  escarpment  to  the  W.  Granite 
is  the  prevaihng  rock,  occasionally  associated  with  gneiss.  A 
porphyritic  formation  sometimes  rests  on  the  granite,  aud  forms 
sumnuts.  On  the  eastern  slope,  the  range  is  covered  by  the 
overlying  red  sandstone.  The  Odenwald  rises  in  the  prolonga- 
tion of  the  same  hne  between  Heidelberg  and  Darmstadt ;  its 
constitution  is  exactly  similar.  The  Spessart  is  a  small  insu- 
lated granitic  group,  almost  close  to  the  NE  end  of  the  Oden- 

(G.)  Chaia  of  the  Lower  Rhine,  or  Slate  Mountain  of  Ike 
Ardennes,  Eiff'ek,  and  lihuigau. 
This  is  a  district  of  low  mountains  exclusively  occupied  by 
transition  rocks  (i.  e.  greywacke,  grey wacke  slate,  and  trausitien 
limestone),  extending  from  the  Meuse  above  its  junction  with 
the  Sambre,  across  the  Rhine  below  Mayenee  to  Marburg,  Thia 
rhaia  k  familiar  to  every  continental  traveller  on  account  of  the 
magaiflcent  defile  which  opens  directly  across  it  to  give  passage 
to  the  rapid  waters  of  the  Rbine  between  Bingen  and  Bonn ;  an 
extensive  and  decided  volcanic  district  partially  overlies  the  tran- 
sition rocks  above  Bonn.  On  the  left  bank  of  the  river  is  a 
region  presenting  plains  covered  with  ashes,  from  which  rise 
some  low  but  well  dehned  craters  ;  on  the  right  are  the  trachytic 
and  basaltic  summits  of  the  Siebengeberge,  This  schistose 
chain  is  skirted  on  the  N  by  the  formations  of  old  red  sandstone, 
oioantain  limestone,  and  coal ;  on  the  S  also,  the  mountain  hme- 
atone  occasionally  appears ;  but  the  new  red  saodstone  generally 
overlies  the  transition  rocks  immediately. 

(H.)  The  Hartz. 

This  is  the  last  of  the  insulated  and  protruding  groups  wc  shall 
have  occasion  to  notice. 

It  exhibits  granitic  summits  :  but  no  gneiss  or  mica  slate  has 
yet  been  found  in  silu.  The  granite  is  succeeded  by  clay  slate, 
and  the  usual  transition  series.  The  coal  formation  rests  against 
tlie  transition  series,  and  is  followed  by  the  new  ved  saiidutone 
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conglomerate  or  rothe  todteliegende,*  on  which  the  cupiiferoim 
slaty  limestones,  coeval  with  our  magnesian  series,  repose. 

(I.)  The  Alps. 

Having  surveyed  the  detached  groups  described  in  the  preced- 
ing paragraphs,  we  may  now  resume  our  account  of  the  principal 
chain,  where  it  displays  itself  with  the  greatest  magnificence  in 
the  colossal  summits  of  the  Alps :  the  older  rocks  constituting 
this  chain  first  emerge  from  beneath  the  more  recent  calcareous 
chains  of  the  Apennine  in  the  north-west  extremity  of  Italy. 
The  first  traces  of  the  primitive  rocks  appear  on  the  borders  of 
Tuscany  and  Liguria.  Serpentine  is  here  the  prevailing  rock, 
in  Tuscany  this  forms  only  low  hills,  but  in  Eastern  Liguria,  it 
constitutes  the  nucleus  of  the  mountain  chains,  which  are  still 
called  the  Apennine.  Gneiss  and  micaslate  also  occur ;  granite 
is  rather  rare,  but  beautiful  varieties  of  primitive  limestone  are 

Juarried  in  several  places.  It  is  not,  however,  till  after  passing 
lenoa  that  the  name  or  character  of  the  true  Alps  begins  :  here 
that  portion  of  them  called  the  Maritime  Alps  overhangs  the 
coast  of  the  Gulf.  The  primitive  rocks  appear  to  skirt  the 
shore  for  about  half  the  distance  between  Genoa  and  Nice,  when 

*  AU  the  maps  and  descriptions  of  the  Harts  concur  in  proving  this  order  of  superpo^ 
tttion  (which  has  been  controverted  by  Mr.  Weaver),  with  regard  to  the  great  and  prtKm 
elpalfmus  of  ike  rothe  todtliegende.  My  high  respect  for  mj  opponent  in  this  oontro- 
veriy,  and  a  general  hatred  of  dispute,  arising  from  reverence  for  the  Baconian  pre- 
cept, ^'  oordi  et  cure  sit  non  disputando  adversarium  sed  opcre  naturam  vincere,**  make 
me  rcinctaiit  to  misemploy  my  tmie  in  such  discussions ;  but  since  a  correct  view  of  the 
idations  of  this  lock  forma  an  essential  point  in  the  identification  of  the  British  and  con« 
tinental  series,  I  pledge  myself  in  a  short  time  to  prove  distinctively  that  Freisleben 
does  expressly  recognise  the  rothe  todtliegende  as  a  distinct  formation  from  that  of  the 
Offbonireroos  rocks ;  and  to  establish  the  superposition  above  given  by  copies  of  the 
maps  and  sediDDS  of  the  districts  in  which  the  rotheliegende  occurs,  pointing  out  at  the 
nine  time  the  source  of  the  confusion  which  has  occurred. 

From  the  perusal  of  Kefcrstein*s  memoirs  on  Germany,  while  this  note  was  passing 
Aiough  thepress,  1  find  the  most  complete  confirmation  of  this  opinion,  the  rothelie^ 
gende  is  unifomdy  described  as  rrposmg  on  the  porphyry  and  coal  formation.  It  is 
oeoesHury,  however,  to  advert  to  a  source  of  confusion  which  might  otherwise  arise,  from 
a  mutual  misconception  of  each  others  nomenclature,  between  me  German  and  English 
geologists;  the  senesof  rocks  being,  as  is  agreed  between  both  parties,  1.  Coal.  9.  Por^ 
phyiT.  3.  Red  sandstone  conj^merate  (rothe  todtclicgende  or  rother  sandstein); 
4.  IjniettODe  representing  geol(^;icaIly  our  magnesian  lime  (alpen  kalkstein  of  Kcfcr- 
stein) ;  5.  Variegated  marie  with  salt  and  gyps  (hunter  sancUtcin).  The  English  gco- 
logiste  have  been  in  the  habit  of  treating  No.  3,  4,  and  5,  as  included  under  one  great 
fnmation,  to  which  they  have  applied  tlie  name,  new  red  sandstone,  in  order  to  distin- 
gniah  it  fkim  the  older  ouartzosc  conglomerate  which  undcriics  tlie  great  limestone  form- 
stion  supporting  the  coJ,  a  rock,  generally  reckoned  by  the  continental  geologists  (])arti. 
cularly  by  Baumcr,  and  by  lieudant  in  his  excellent  work  on  Hungary)  among  the 
transition  series. 

Hence  the  EngliKh  writers  use  indifferently  the  same  terms  for  the  rother  sandstein 
and  the  bunter  sandstein — a  circumstance  which  has  led  Kefcrstein  in  one  instance  to 
believe,  that  a  difference  as  to  het  existed  between  himself  and  Buckiand,  where  in 
truth  a  difTcrence  of  nomenclature  was  alone  concerned. 

In  England,  the  magnesian  limestone  being  of  limited  occurrence,  this  mode  of  \'icw. 
ing  the  subject  is  sufficiently  precisie;  but  it  will  be  necessary  in  order  to  prevent  the 
recurrence  of  these  misunderstandings  to  humwiw/.?  for  the  rmure  with  the  <}emian 
writen,  md  to  wpcak  o(  die  three  formationif  as  diMtinit.  thoiij^h  yet  as  appcrtaioiiig  to 
one  great  order,  that,  namely,  of  the  newer  or  balil'erous  sand^uiue. 
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they  trend  inland,  and  are  succeeded  by  secondaiy  bills,  Th6 
Alps,  which  ma^  be  said  to  expire  on  the  sideof  Ital^y  appear 
ratner  to  be  continued  as  to  their  geological  constitution  in  the 
primitive  chains  of  Corsica  and  Saidinia,  situated  directly  oppo- 
site the  termination  of  the  Maritime  Alps  against  the  coast,  and 
in  the  Une  of  their  prolongation.     . 

From  the  Gulf  of  Genoa,  the  Alps  pursue  their  course  first  to 
the  NN  W,  through  Piedmont  and  Savoy  ;  then  turning  suddenly 
to  the  E  through  Svi^isserland,  the  Tyrol,  and  Stiria.  The  primitive 
and  transition  chains  have  together  an  average  breadth  of 
between  50  and  60  miles.  These  are  succeeded  by  exterior 
zones  of  limestone,  principally  coeval  with  the  magnesian  lime- 
stone and  oolitic  senes,  the  carboniferous  series  being  apparently 
absent,*  or  at  most  of  very  limited  occurrence.  The  beds  of  the 
Alpine  rocks  where  these  are  stratified  are  generally  vertical ; 
the  bordering  chains  exhibit  marks  ef  the  greatest  disturbance, 
their  strata  being  contorted  and  dislocated.  Thus  on  the  north 
all  the  recent  csJcareous  chains  appear  to  dip  towards,  instead 
of  rising  against,  the  central  and  primitive  ridges.  The  three 
following  sections  taken  from  Ebel  will  give  a  general  idea  of 
the  distnbution  of  the  older  rocks  in  the  Swiss  portion  of  the 
Alps: 

1.  Over  the  Bonhomme  and  Mount  Cents, 

Clayslate  (Sallenche). 

Micaslate  and  gneiss. 

Primitive  limestone  and  clayslate. 

Gneiss,  granite,  micaslate,  hornblende  slate 

(the  Bonhomme). 
Primitive  limestone. 
Gneiss  and  micaslate. 
Primitive  limestone  and  gypsum. 
Unexplored  interval  along  tne  upper  valley  of 

the  Isere. 
Primitive  limestone  and  gypsum. 
Primitive  limestone  and  micaslate  (Mount 

Cenis). 
Gneiss. 
Clayslate. 
Serpentine. 
Granite. 
Serpentine. 

2.  Owr  Greai  St.  Bernhardt 

Compaot  felspar  and  slaty  sienite. 
Greywaoke  slate.    ... 
Compaot  felspar  and  slaty  siemte. 

•  M^  dt  U  BmIm  liMH  lM!««m,  Mlioid  tnen  of  the  eotl  tos»ti^ 
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^'  PriflHtm  limestone. 
BGcaalate  and  granite 
PnmitiTe  limestone  and  gypsnm. 
Gneiss. 

PnmitiTe  limestone. 

Gneiss  and  micaslate  (Great  St.  Bemhard). 
Primitiye  limestone  and  micaslate. 
Primitive  limestone  and  talcose  rocks. 
Gneiss. 

Primitive  limestone. 
Hornblende,  slate,  and  serpentine. 

3.  Over  St.  Gothard. 
Gneiss. 

Gneiss  and  granite. 
Primitive  limestone  and  gypsum. 
Gneiss,  granite,  and  micaslate  (St.  Gothard). 
HomUende,  slate,  and  greenstone. 
Primitive  limestone  and  gypsum. 
Gneiss. 

Granite  and  gneiss. 
Micaslate. 

According  to  Ebel's  map,  the  transition  formations,  grey- 
wacke,  greywacke  slate,  and  transition  limestone,  form  a  band  of 
small  comparative  extent  on  the  north  of  the  Alps,  the  rest  of 
the  chain  bein^  primitive  ;  but,  according  to  D'Aubuisson,  Mr. 
Brochant  considers  much  of  the  gneiss,  micaslate,  and  serpentine, 
of  the  Alpine  chains,  as  truly  belondng  to  the  transition  series : 
the  details  are  given  in  the  subjoinea  note.* 

*  M.  Biodumt,  PrafieiBeiir  de  Min6nkgie  et  de  G^dogie  i  FBeole  det  Minei,  alon 
Ibd^Be  i  Moutifln,  dans  1a  Tanntaise,  e&  observant  diven  pdnls  de  eette  oootr^  fat 
ftapp6  de  la  nraltitiide  de  br^es  et  de  poudingues  qui  8*7  trounuent ;  il  tH  les  locfaea 
de  oea  montagnes  ahemer  avec  ces  poudmgues,  et  avec  un  terrain  anthndteux  ocmtenant 
dee  eo^reinteB  v^g^talea.  D  ezposaces  ftits  dans  un  mfoioire  qu*fl  publia  en  1808,  et 
dana  lequd  on  nooa  montia,  pour  la  premi^  ibis,  des  ediistes-imcac^,  des  serpentinefl, 
dee  qnartx  en  lodie  et  dee  calcaires  grenus,  bora  de  la  dassedes  terrainiprimitift,  etpos- 
tiriran  i  Pexietenoe  des  Atres  organist  Ce  m^oire  dassique  et  fondamental,  pour 
mm/kaym  lea  expresnoos  deM.de  Budi,  fidt  6poque  dans  oettepartie  de  la  sdence.*' 

^  M.  Biodiant  a  poursuiyi,  dans  les  Alpes  qui  avoisinent  la  Taientaise,  les  oonquAtet 
mi*fl  Tcnait  de  hin  anx  ibrmatkms  interm^diares,  et  il  ne  a'est  arr6t6  que  devant  le 
Mont-Blanc  et  les  Grandes-Alpes,  retenu  par  un  retfe  de  coHtidirmtian  pour  leur 
mteiemme  prirogative  de  primordialitiy  et  par  cette  fl^yation  qui  les  place  au  premier 
mg  panni  les  mentagneb  de  TEuiope :  mais  sans  d^sesp^rer  qu*nn  jour  de  nouvdles 
ddconffTtw  oa  de  nouvdles  andogies  ne  les  fissentpasser  dans  la  terrains  inteimediares; 
at  en  lemarqnant  fiiirmdlement  que  Ion  m6me  que  oes  bautes  Al^  i^ppartiendraient  aux 
tanndna  primitift,  cUes  n*6taient  s^par^es,  par  aucune  interruption,  du  terrain  intermf- 
4Baa  de  la  Savoie,  et  qu*il  7  arait  continuity  entre  la  fbrmation  de  ees  deux  terrains : 
coodnnon  tres-importante,  ettur  laqudle  nous  avons  d^i  insistft. 

^  Je  Nmaiqnerd  id  que  lanqu*en  1807,  M.  Brochant  fit  le  m^moire  dont  les  cons^ 
fMneea  ont  A  adoptiea  par  tons  les  min^ralogistes,  ce  savant  manquait  encore  d'une 
<p«tie  da  pnuvea  qui  les  rendent  aujourd'hui  incontestables ;   dors  on  n*avdt  pas 

~^'^R*litNif  £  -das  csoquiDei  data  les  caleaiieB  dela  Tarentaise*  ■     :m 

Dcpuis  lea  cibaervations  de  M.de  Brochant,  dit  M«  de  Bucb,  je  oovmeAQe  i  <miix% 
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la  this  map  also  a  double  zone  of  primitive  limestone  is  n  ^ 
seated  pursumg  its  course  with  nnderiating  regularity  on  either 
side  the  axis  of  the  chaiu.  In  the  Tyrol,  the  secondary  hme- 
stones  encroach  more  on  the  primitive  chains,  which,  though 
still  of  considerable  height,  are  tame  in  their  features,  and  are 
more  than  rivalled  in  elevation,  and  far  surpassed  in  grandeur, 
by  the  oolitic  ranges. 

The  steepest  eiicarpinent  of  the  Alps  is  uniformly  towards  the 
Italian  side. 

(K.)  Chains  swroundiiig  the  Basin  of  Bohemia,    iiiduiting  ihe 

Bohemer    Watd,  the    Thurtiiger    Wald,  the   iirzegebirge,  tite 

Beisengeberge,  and  the  Sudeleiigeberge. 

The  central  line  of  the  Alps  may,  perhaps,  be  considered  as 
prolonged  by  the  primitive  chain,  which  passes  from  Presburg  to 
juiu  the  Caipathians  ;  but  ou  the  NW  of  this  line  is  a  vast  group 
of  ancient  chains,  extending  between  Vienna  and  Dresden,  com- 
pletely enclosing  the  sources  of  the  Elbe,  or  the  great  basin  of 
Bohemia,  and  thus  forming,  as  it  were,  a  detached  rin^  in  front 
of  the  general  system.  The  Bohemer  Wald,  or  brancnes  con- 
nected with  it,  closes  this  basin  on  the  SW  and  SE,  ranging 
round  the  sources  of  tlie  Elbe.  On  the  NW  border,  clayslate 
alternating  with  greenstone  rocks  prevails ;  but  in  the  rest  of 
the  chain,  granitic  rocks  predominate. 

The  Fichtelgeberge  connects  this  side  of  the  Boherner  Wald 
with  the  Thiinnger  Wald  :  it  exhibits  granitic  summits  skirted 
by  clayslate  and  greenstone.  The  slate  district  is  very  extensive 
Ml  the  N. 

Th«  Thuringerwald  (a  branch  extending  from  the  NW  of  this 
primitive  circle)  exhibits  granite,  gneiss,  and  micaalatc,  skirted 
on  the  S  by  the  overlying  deposits  of  rothe  todtehegende  and 
cupriferous  slaty  limestone  (our  new  red  conglomerate,  and 
tnagnesian  limestone  series).  On  the  N,  porphyritic  rocks  over- 
lying those  of  the  coal  formation  occur. 

quclegneia  meme,  emre  Marti^yet  Satnt-Miuritx,  ijue  tous  te>  singuHen  poudingues 
del>  valleedeTrientjuM|u'B  Vabnrne,  que  lesrochen  de  gnds  eiitre  MBrtigily  n  i^aint- 
llnmdiiei,  appBTtiennent  an  lerrtun  de  graitvaclce,  et  ne  aimt  paa  ptiniitils.  CeB  n)che( 
■e  Ktrouvenc  duu  toiit  Ic  ^'alau,  qunique  sans  pmidingucK." 

The  slate  of  Glaris,  coiiuuning  lisli  aod  turtles,  vhich  has  somctinies  beeo  conaideTed 
«B  iniDHtiicni,  appean  rather  to  belong  lo  the  ■econdacf  rocks. 

I  am  dnurous  la  avail  niyaelf  of  thin  (Qponunitf  to  correct  an  error  I  have  inndf  er^ 
tentlf  eonunitted  in  i|UOting  a  sCatenienC  of  Dr.  Mac  CuUodi's  on  a  auhject  nearly  cdd>- 
pected  wi^  this.  In  noticing  hit  discoverj  of  a  calcareous  fonnatum  coaiaining  orHamc 
KuuinB  underlying  ihe^neias,  I  have  hsiitilr  n^  Hie  term  gryphite  limestone,  but  the 
fnsuls  observed  were  reallf  orlhoccratites :  the  whole  sentence  is  also  expressed  too  gene- 
rUly,  and  without  suflicient  pradjiiDn.  Instead  of  the  brief  clause  "  a  gryphite  lime- 
stone underlying  gneiw  in  one  of  Ihe  Hebrides,"  I  ovigfat  to  have  written  ■'  a  iimestoue 
formslion  iinderiying  gneita  in  Garragh,  Ihe  moat  ncntherly  of  Ihe  Hebrides,  and  in 
the  shores  of  Iiocb  Eiibol  on  the  adjcnnii^  mainland,  which  ai  Eribd  conCaine  a  subor- 
dinate bed  of  calcareous  sandstone,  eihibitiiig  naces  of  ordioceratiliis."  The  Doctor  has 
lilCledoaht  that  the  associated  beds  of  the  limestone  rill  also  be  t'ound  lo  contain  sbniUr 
at  Eribol  and  in  Gflrragli  Island, 
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The  Eraegebei^  (forming  the  7SW  border  of  the  Bohernhn 
lusin)  preaenta  the  same  primitive  rocks  sktrteti  by  the  transition 
Beriea.  Its  ridge  supports  in  many  places  insulated  basaltic 
Bummits,  which  are  also  abundant  on  the  Bohemian  side,  where 
in  the  Mittelwald  between  the  Erzegeberge  and  the  E^r,  they 
repose  on  tertiary  deposits  containing  hgnite.  Porphyntic  rocks 
overlying  coal  abound  on  the  N  of  this  chain  as  in  the  Thuringer- 
wald. 

The  Riesengeberge  (a  continuation  of  the  Erzegeber^e  on  the 
Opposite  side  of  the  Elbe,  forming  the  north-eastern  border  of 
the  Bohemian  basin)  has  a  central  granitic  axis,  skirted  by- 
gneiss  sometimes  including  micaslate,  by  clayslate,  and  lastly, 
ty  transition  rocks ;  The  gneissy  zone  is  most  extensive  on 
the  north,  and  that  of  clayslate  on  the  south,  of  the  centra! 
range.  Beyond  the  valley  of  the  Neisse,  the  continuation 
of  this  chain  (here  principally  composed  of  clayslate),  assumes 
the  name  of  the  Sudetengeberge,  and  ranging  round  the 
district  of  Glatz,  unites  itself  with  the  slaty  ridges  proceeding 
ftom  the  Bohemerwald,  thus  completing  the  enclosure  of  tlie 
Soheniian  basin  (which,  as  we  shall  aerealler  see,  is  occupied  by 
the  cwboniferous  series,  new  red  sandstone,  tertiary,  and  basal- 
tic formations).  The  Valley  of  the  Oder  on  the  north,  and  of 
Moravia  on  the  south,  separate  these  chains  from  those  of  the 

frolongation   of  Alps    towards    the    Carpathians    ranging  by 
resburg. 

(L.)  Carpathian  Mountains. 

Iliese  mountains  range  in  a  semicircle  roand  Hungary  from 
Presburg,  on  the  W,  to  the  neighbourhood  of  Belgrade  on  the  E; 
the  ancient  rocks,  however,  are  not  exhibited  on  the  surface 
throughout  the  whole  of  this  semicircle,  there  being  an  interval 
near  the  middle  of  its  course  (above  the  sources  of  the  river 
Theiss)  in  which  the  older  rocks  only  appear  in  patches  bursting 
through  an  overlying  sandstone  deposit.  With  this  exception, 
however,  which  does  not  amount  to  more  than  a  sixth  part  of 
the  whole  semicircular  range,  the  older  formations  are  uninter- 
rupted. Tliey  present  first  a  central  granite,  then  granite,  gneiss, 
and  micaslate,  alternating  together.  3.  Micaslate  and  clayslate 
GOntaining  granular  limestone.  4.  Serpentine  diallage  rock 
(Euphotide)  and  greenstone  porphyry.     5.  Transition  rocks. 

Having  enclosed  Transylvania  by  a  rapid  bend,  the  primitive 
chain  crosses  the  Danube  below  Belgrade. 

It  then  appears  to  extend  itself  to  the  S,  turning  round  to  the 
E,  and  forming  the  chain  of  the  Balkan  or  Mount  H^emus. 

(M.)  Mount  Balkan  or  Htcmm. 

I  am  not  acquainted  with  any  geological  description  of  this 
chain.     Macnucliael,    however,   observes,    in  crossing    it  from 
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GsMorato  Shipka,  that  tb«  strata  on  the  N  ara  generally  calca-' 
reons,  and  the  summit  a  blue  or  variegated  marole ;  but  on  tha 
ijesceut,  the  rocka  change  to  a  hard  at^laceous  schist,  abound- 
iagin  large  veins  of  qnartz. 

Un  the  S  of  the  Crimea  ia  a  tract  £rf  slate  which  may  be  %  pro- 
longation of  this  chais. 

(Ti.)  The  Range  of  Caucasus. 
This,  though  beyond  the  limits  of  Europe,  is  necessarily 
included  in  our  present  survey,  being  placed  exactly  on  the  pro- 
longAtion  of  the  line  of  Mount  Balkan,  and  of  the  slaty  tract 
of  uie  Crimea,  of  which  it,  therefore,  appears  to  be  the  con- 
tinuation, forming  with  it  the  souliiem  border  of  the  great 
£aro|]ean  basin.  It  is  said  to  exhibit  the  usual  prinitiTe  and 
transition  rocks  skirted  by  compact  limestone,  and  to  exhibit 
Dear  its  centra  some  overlying  summits  of  fioetz  trE^. 

(O.)  Granite  Plains  of  the  Dnieper, 
'These  appear  to  constitute  a  group  of  primitive  rocks  protrud- 
ing' through  the  secondary  and  tertiary  deposits  of  the  greU 
baain,:  granite  principally  prevails,  and  the  country  is  characts- 
liflied  by  the  unusual  circumstance,  that  although  of  primitiva 
itmbture,  it  is  yet  low,  and,  except  where  furrows  by  the  valley* 
of  the  rivers  traversing  it,  leveL 

(P.)  The  Ural  Chain. 
The  great  European  basin  is  open  through  a  wide  interval, 
destitute  of  any  [ffimitive  banier  towards  tjie  Caspian  and  Aral^ 
Whether  any  primitive  zone  exists  behind  these  mland  seas,  or 
how  far  the  secondary  deposits  extend  in  this  direction  into  Asia, 
ija  upknowii ;  but  on  the  NE,  the  TJral  Mountains  on  the  con-^ 
files  ^f  Europe  and  Asia  again  present  a  primitive  bordet,  exhi- 
niatig,  according  to  Pallas,  the  usual  central  and  collateral  ziines 
of  ancient  mountain  chains.  It  seems  probable,  but  has  not,  I 
believe,  been  ascertained,  that  the  primitive  rocks  of  Finland  on 
the  north  of  the  great  basin  extend  along  the  shores  of  the 
White  Sea  till  they  join  the  northern  extremity  of  the  Ural 
chain,  thus  completii^  the  primitive  margin  of  the  basin  on  that 
side. 
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Article  II. 

On  Fossil  Human  Bones,  and  other  Animal  Remains  recenthf 
JimndinCermaHu.  By  Thomas  Weaver,  Esq.  MRIA.  MRDS. 
aiWS.  MGS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIB,  Tartnotth,  WottOH-under^dge,  Dccl,  1812. 

The  admirable  paper  of  Prof.  Buckkad  on  foasil  teeth  and 
bones,  discovered  ia  caves  and  diluviau  gravel,  in  England  and 
on  the  CoDtinent,*^  has  excited,  as  might  have  been  expected,  a 
high  degree  of  interest  in  the  public  mind.  Persuaded  of  the 
Talue  attached  to  every  addition  to  our  stock  of  knowledge,  that 
Siay  tend  in  any  measure  to  elucidate  the  effects  of  diluvian  or 
post-diliiviao  action,  it  appeared  to  me  that  an  acceptable  ser- 
vice might  be  performed,  by  conveying  to  the  English  reader  an 
tccouDt  of  the  fossil  human  remains  lately  discovered  in  Gery 
Vaoy,  in  company  with  those  of  other  ammals,  near  the  valley 
tf  the  Elster.  The  facts  detailed,  and  the  speculations  thence 
wising,  which  proceed  from  the  pen  of  the  Baron  tod  Scblo- 
Jheim,  are  contained  in  the  following  paper,  to  which  I  have 
(dded  a  few  notes.  You  will  favour  me  by  inserting  it  in  the 
Annals  of  Pliilosopht/  ;  and  I  am.  Sir, 

Your  most  obedient  servant, 

T.  Wbavbk. 


Seolagical  Description  of  the  Environs  oj'  Kostritx,  with   an 
Account  of  the  Fossil  Bones  discovered  in  that  Vicinity. f 

,  The  recent  discovery  of  human  bones,  as  well  as  those  of 
ftfther  animals,  ia  a  fossil  state,  in  the  neighbourhood  of  Kostritx, 
nuoot  fail  to  render  a  descriptiou  of  that  district  interesting  to 
Naturalists  iu  general. 

.jfc.1  had  an  opportunity  of  examining  that  part  of  the  country 
iis  spring  (ly^U),  in  company  with  Mr.  Braun,  Counsellor  to 
ifae  Land-Chamber,  a  gentleman  distinguished  by  his  exact 
^nioeralo^ical  knowledge.  Its  geological  reiations  are  so  well 
'•txposed  m  the  ranges  of  hills,  and  in  the  quarries  opened  on 
"leir  declivities,  that  no  room  is  left  to  doubt  the  disposition 

id  order  of  succession  of  the  different  floetz  formations,  which 
Stearin  that  vicinity. 

'  The  valley  of  the  Elster  extends  from  Kbstritz  to  the  N,  in  an 
mwrage  breadth  of  about  2^-  English  miles,  flanked  by  heights 
"rhich   are  covered  with   fertile   tields,    and  slightly  wooded. 

Iiese  eminences  form  connected  ranges  on  both  banks  of  the 

■  PuUiihid  in  ihc  PhSosophieil  Tiuuutiani  for  18S2,  Fvt  I  {  and  ilm  in  th« 

k<ial..j  ,  '.i.u4,^<.jilut.-.,.f,">i  "i.U  B.jin;.,  ue      i    ... 

t  Fiom  tbi  ItmoductJon  co  Ihe  Feuefactenkundc  of  Ihc  Buon  too  Schlotbciiit- 
whs.     1)12(1.  _ 
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Elster,  passing  Politz  and  Kascbwitz ;  that  on  the  E,  near  Politz, 
obtaining  the  greatest  elevadon.  The  bottom  of  the  valley  itaelf 
is  perfectly  Bmooth,  refrefihing  the  eye  with  its  verdant  mea- 
dows, diversified  with  groups  of  trees,  from  acuong  which  peep 
villages  and  mills.  From  the  heights  above,  an  extensive, 
varied,  andveiy  agreeable  prospect  may  be  enjoyed,  particularly 
toward  the  N  in  the  direction  of  Gera, 

The  foundation  upon  which  the  tloetz  formations  repose,  con- 
sists of  transition  reddish-grey  clayslate,  and  firm  fine-grained 
greywacke.  The  former  may  be  seen  in  the  valley  of  Eleonore, 
ranging  30°  E  of  S,  and  W  of  N,  and  dipping  70"  —  76°  to  the 
NE.  It  rests  on  the  greywacke,  which  first  appears  behind 
Kbstritz,  rising  further  S  into  a  considerable  cUff,  and  exhibit- 
ing in  this  quarter  traces  of  old  mining  works.  Lamellar  sul- 
phate of  barytes,  with  disseminated  malachite,  occurs  in  one  of 
the  old  hillocks.  The  ctayslate  is  immediately  covered  by  the 
older  floetz  limestone,*  which  rests  upon  it  in  an  unconfonn- 
able,  and  nearly  horizontal  position.  The  lowest  strata  are  sandy, 
and  occasionally  somewhat  bituminous ;  but  in  some  places, 
where  they  nearly  adjoin  the  clayslate,  they  are  also  micaceous, 
and  of  a  smoke-grey  colour  (belonging  to  the  so-called  zechstein, 
01  argillaceous  limestone),  and  are  traversed  by  small  veins  and 
fiBSures,  which  contain  galena.  In  the  upper  strata,  the  sand, 
mica,  and  bitmnen,  disappear  entirely,  and,  in  their  stead,  traces 
of  yellow  ochraceous  ironstone  become  visible. 

All  these  appearances  are  very  common  in  this  formation  of 
limestone.  We  no  where  observed,  in  the  places  we  examined, 
the  bituminous  or  cupriferous  marl  sliale,  nor  the  todtliegende. 
Both  appear  to  be  wanting  in  the  vicinity  of  Kostritz,  and  the 
latter  first  occurs  between  Gera  and  Pforten,  where  it  is  exhibited 
in  all  its  varieties. f 

The  limestone,  just  described,  ranges  principally  on  the  left 
bank  of  the  Elster  toward  Gera,  as  far  as  the  vicmity  of  Hart- 
mannsdorf,  and  again  on  the  right  bank  near  Politz,  where  it  is 
well  displayed  in  several  i^uarries.  On  the  other  hand,  the  gyp- 
sum, wnich  is  imbedded  in,  and  subordinate  to,  this  limestone, 

•  The  oldn  Boetz  limortone  of  the  BaTon  von  ScUotheim,  noticed  abore  u  the  ume, 
M  ihc  lowei  Boeti  timotonc  faimaliaa  of  QermFiny  described  by  Frdeilebeii.  the  fint 
bets  1mi»tone  of  Werner,  die  equivalent  of  what  has  been  eolkd  tbe  magnesian  lime- 
ktone  fbrmation  of  England  ;  in  iUuatration  of  vhidi,  &ee  oij  papers  in  the  Aumtlt  of 
FMoHtphy,  (at  October,  November,  and  December,  1831 ;  and  August,  1898.— T.W- 
t  The  meanine  attached  hy  the  Raton  von  Schlolhdni  la  the  tetin  lodlHegende,  ii 
coouattnt  with  that  of  ac-Tman  wriiets  in  gene^  In  the  leatrictive  tense,  it  signiflet 
the  old  red  aandslnne  j  in  the  enlarged,  it  comprehends  the  coal  formation  alio ;  for 
proof  of  which  it  may  he  sulEdent  lo  refer  to  the  Petrefactenkunde,  Introduction,  p.  S 
■nd  fl,  where  the  author  observes,  "  Certain  petriractions  are  lound  in  the  eoo/iondtftnt* 
and  liate  clay  that  are  lubordinaU  (o  tiie  todtllrgeade,  or  oldfr  fiotti  tuviitane,"  ■od 
■gun  in  p.  385,  of  the  work,  >'  In  a  general  point  of  view,  petrified  wood  maj  be  and 
to  be  of  rare  occurrence  in  the  coat  meaiurri  of  the  older  landitone  formal'uv-,  a«  well  Bl 
-In  coal  fenoBCianB  of  ni{ire  Ttcenl  origin ."  I  should  hanlly  have  thought  it  neccHSty 
ID  advert  to  this  construction  of  the  term  todtliegende,  had  it  not  been  lately  eontiD- 
'wnd. — (See  alio  my  Ueological  Remail:!  in  the  Annaii  of  Phitonplts,  for  Aupiit, 
\H**.-)  I  may  here  obietvc  that  tudiliegnndi',  mihliogende.  and  rolhe  (wltlicgende,  are 
widi  German  auiboti. — T,  Vi'. 
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ocean  at  the  foot  of  the  opposite  imnge,  on  the  W,  near  Kos* 
tritz  and  Kaschwitz,  in  the  same  manner  as  it  appears  near  Tles- 
chutz,  not  far  from  Hartmannsdorf,  in  the  whole  of  which  extent 
the  numerous  gypsum  quarries  aflford  an  insight  into  its  charac- 
ter. The  depressions  and  sinkings  of  the  earth  which  occur  in 
the  Ticinity,  proclaim  that  we  have  entered  upon  the  domain  of 
the  cavernous  gypsum  and  limestone,  the  latter  of  which  is,  as 
usual^  covered  by  the  variegated  or  new  red  sandstone  forma- 
tion, which  appears  near  Hartmannsdorf,  and  on  the  ridge  of 
the  chain  of  heights  near  Politz.  Over  the  whole  of  these  floetz 
formations  is  spread  an  alluvial  loamy  tract,  which  is  sometimes 
sandy,  extends  for  many  miles,  and  yields  to  the  landholder  a 
rich  return  when  duly  cultivated.* 

After  this  concise  general  view  of  the  country,  and  of  the 
order  and  succession  of  the  floetz  formations,  appearing  near 
KostritZ)  I  now  proceed  to  a  nearer  description  of  tne  Umestone 
and  gypsum,  with  a  detail  of  the  circumstances  under  which  the 
bones  of  land  animals  are  not  unfrequently  found  in  those  rocks. 

The  varieties  of  this  limestone  formation  have  obtained,  as  is 
Wen  known,  different  appellations  from  miners,  amon?  which 
kechstein  is  one  of  the  principal.  Near  Politz,  th^t  kind  of 
zechstein  appears  more  particularly  to  prevail,  which  passes 
into  the  cavernous  limestone,  being  traversed,  as  may  be  seen  in 
the  ujiper  quarries,  immediately  under  the  new  red  sandstone, 
by  very  considerable  fissures  and  cavities,  which  often  exceed 
12  feet  in  breadth,  the  walls  of  which  are  coated  with  stalactite ; 
while  the  smaller  fissures  are  frequently  wholly  filled  with  that 
substance.  The  rock  ranges  30^  to  45^  to  the  E  of  S,  and  W 
of  N,  with  an  inclination  toward  the  NE,  in  strata  which  are  in 
some  places  a  few  feet  thick,  and  in  others  very  thin,  alternating 
with  slight  layers  of  clay  marl,  that  are  partially  sandy  ;  being 
also  traversed  by  numerous  fissures  in  various  directions.  At 
tile  foot  of  the  heights,  this  Umestone  approaches  more  neariy  to 
the  character  of  zechstein ;  and  in  the  next  quarry,  near  Politz, 
it  contains  aphrite,  distributed  in  nests,  yet  only  in  small  por- 
tions, and  not  in  such  considerable  masses  as  occur  on  the  other 
side  of  the  Elster  toward  Gera.  In  the  vicinity  of  the  latter 
town,  the  rock  appears  as  gryphite  Umestone,  yielding,  as  is  well 
known,  fine  specimens  of  mryphites  aculeatus  and  g.  cymbium, 
beside  indistinct  remains  of  other  shells,  which  seem  to  belong 
to  mytuUtes  ceratophagus  and  terebratulites  lacunosus.    On  the 

*  I  hsve  AxiNiglioat  dm  paper  empIoTed  the  ezpressioii  aUwrial  iracta  orfimmHom 
i^t^lf^aekwememie  gMrgt)  m  the  wiise  esublished  hj  common  usage ;  namdy,  m  a 
jBnenl  torm,  oomprahrading  both  dUuvian  and  post-diluvian  deposita,  yet  inTolTUig 
M  abaolute  deriiiion  with  respect  to  either  era.  Wherever  such  epochs  are  disdnctly 
BaAifld,  the  latter  terms  become  strictly  appnqiriate ;  but  in  questions  of  a  doubtful 
(pndi  as  that  wfaidi  constitutes  the  subject  of  the  present  article)  Uie  former 


mtim  ita  use.    To  epnfine  thesignificatiaD  of  the  word  aiiigoiai  to  tbaXoifottnUiitviam 
tasnfy,  as  laleif  prapoiid,  would  be  to  diprire  ouzsalyes  of  a  uicfalgeiMal 
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other  hand,  in  the  PoUtz  limestone,  I  have  not  observed  any 
petrifactioDB  of  sheila.  At  the  latter  place,  the  upper  ({uaTry, 
situated  near  the  middle  of  the  declivity,  is  particularly  instruc- 
tive, exhibiting  wide  fissures  and  cavities,  entirely  filled  with  the 
alluvial  loamy  deposit,  that  covers  the  whole  country  to  a  great 
extent.     Considerable   masses  of  stalactite   appear  in  several 

Jilaces,  and  here  principally  were  found  those  bones  of  large 
and  animals  noticed  in  the  following  description,  and  now  con- 
tained in  my  collection.  They  were  met  with  at  the  depth  of 
about  20  feet,  imbedded  in  the  loam  of  one  of  the  widest  cavi- 
ties.    They  consist  of 

1 .  Lower  bones  of  the  foot,  hollow  bones,  dorsal  vertebrte,  and 
single  fragments  of  bones,  of  the  rhinoceros  antiquus  of  Blunaen- 
bach. 

2.  Lower  jaws  and  single  teeth  of  a  species  of  horse  of  the 
former  world,  particularly  distinguished  by  the  extraordiuaiy 
length  of  the  teeth. 

3.  Dorsal  vertebree  and  hollow  bones  of  ruminating  animals, 
belonging  to  species  of  the  ox  and  deer  tribes  of  the  ancient 
world,  ot  an  unusually  large  size.  Of  the  latter  occur  also  very 
large  pieces  of  the  horns,  with  the  coronets  adhering,  and  brow 
antlers  and  branches  of  great  length :  these  closely  resemble  the 
drawings  of  Cuvier,  torn.  iv.  ipl.  I,  tig.  3 ;  but  it  is  doubtful  wlie> 
ther  they  are  derived  from  the  Cervus  elaphas  primordialia,  or 
from  the  Alee  gigatitea,  the  upper  or  palm  part  of  the  horns  being 
wanting. 

4.  Lower  jaws,  with  the  teeth  mostly  in  a  perfect  state  of 
preservation,  of  a  large  species  of  h^ana  of  the  former  world, 
canit  crocutsj'ormis  major.  Cuvier,  torn.  iv.  p.  28,  figs.  10,  12, 
«nd  14. 

i '6.  Fragments  of  the  upper  and  lower  jaws,  and  single  tusks  of 
the  leo  dituvianus,  which  approaches  most  nearly  to  the  jaguar. 
Cuvier,  torn.  iv.  pi.  1,  figs.  3,  7.  Compare  with  Mem.  sur  lea 
grands  Chats,  pi,  1,  figs.  3,  5.  It  is  doubtful  whether  tiie  frag- 
ments of  one  of  these  jaws  do  not  belong  rather  to  a  kiM 
of  tiger  of  the  formerwortd. 

:  All  these  bones  are  more  or  less  changed  and  penetrated  with 
ealcareous  matter,  the  alteration  being  particularly  observable  in 
the  bones  of  the  rhinoceros,  and  in  those  of  tlie  ruminating  ani- 
mals.  The  condition  of  the  greater  part  of  the  bones  of  .the 
other  animals  is  nearly  the  same  as  that  of  the  bonea  found  in 
the  caverns  at  Gaylenreuth,  Scharzfeld,  and  elsewhere;  and 
hence  it  seems  probable  that  they  are  of  an  equal  age,  and  reEer- 
aUe  to  the  same  epoch  of  the  ancient  world.  As,  however,  the 
fossil  bones  of  the  rhinoceros,  and  of  the  ox  and  deer  tribes,  arte 
principally  met  with  in  loabi,  calcareous  tufa,  and  other  alluvi^ 
bedti ;  and  the  latter  in  particular  have  hardly  occuired  in  tbe 
thgrabers  of  the  cavernous  limestone  (hijkleiilialkitein)  in  conl> 
paoy  with  those  of  bears,  JijEenas,  hons.  Sec,  it  is  certainly'p^^^- 
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blfl  thtat  tb«  remains  of  the  land  animals  thus  found  commingled 
in  the  fissures  of  the  limestone,  compacted  in  the  same  alluvial 
ioil  that  covers  its  surface,  may  be  derived  from  different  periods.* 
But  as,  on  the  one  hand,  the  remains  of  several  of  the  animals 
mentioned  ahove  have  been  found  accompanying  each  other  in 
lu^oeous  and  loamj  beds,  e.  g.  near  Kanns  tad  t,  Osterode,  Thiede, 
and  other  places,  it  is  also  possible  that  they  may  be  of  a  con- 
lemporaneous  origin.-|' 

Turning  now  our  attention  to  the  NW  side  of  the  Elster,  to 
the  heights  above  Kaschwitz,  we  find  the  gypsum  there  imbed- 
ded in  the  limestone,  and  appearing  in  the  decbvities.  The 
former  seems  to  have  been  laid  bare  by  the  destruction  of  the 
loperincumbent  limestone;  but  the  latter  becomes  again  visible 
in  the  slopes  and  eminences,  proceeding  toward  Rubitz  and 
Obra,  occurring  there  in  the  lorm  of  zechstein  and  gryphite 
limestone. 

The  gypsum  seems  to  constitute  in  this  quarter  a  large  iso- 
lated mass,  included  in  the  limestone.  As  far  as  exposed  in 
the  quarries,  which  have  no  where  penetrated  deeper  than  30  or 
40  feet  from  the  surface,  it  is  compact,  and  of  so  firm  a  consist- 
ency as  to  require  to  be  blasted  with  gunpowder.  Colour,  grey- 
Jsb-white,  rarely  inclining  to  yellowish  and  flesh-red.  it  is 
Rometimes  striped  in  the  ribbon  and  undulated  manner,  and 
■Itemates  with  slight  layers  of  clay,  in  the  vicinity  of  which  it 

E asses  into  the  foliated  variety,  and  acquires  partially  a  greyish- 
lack  colour.  Farinaceous  gypsum  occurs  adjacent  to  the 
fissnres,  and  also  in  their  interior,  in  the  form  of  nests.  Specular 
gypsum  has  been  met  with  only  in  crystals  lu  the  smaller  cre- 
Aces.  Other  varieties  would  probably  be  found,  in  the  same 
manner  as  in  Mansfeld,  were  the  quarries  conducted  to  a  greater 
iJepth.  No  traces  of  salt  springs  have  been  discovered  in  the 
ncinity  of  the  gypaum,  though  from  the  geological  position  of 
the  latter  such  might  have  been  expected. 

The  entire  gypseous  mass  is  intersected  and  perforated  by 
Ihsures  and  cavities,  which  follow  every  direction,  and  are  con- 
nected with  each  other  by  serpentine  channels,  of  larger  or 
•mailer  dimensions.  But  these  fissures  no  where  attain  so  great 
4i  breadth  as  those  of  the  superincumbent  limestone  near  Politz. 
Tbey  are,  however,  filled  throughout  in  a  similar  manner  with  the 
mme  alluvial  loamy  deposit,  even  to  the  greatest  depth  ;  and  this 
4oainy  sediment  appears  horizontally  disposed  for  short  dist- 
Ij 

*'  *  Thn  oi^ument  Kcma  to  be  invUiditcd  b^  the  coODderation,  that  tuch  ntnciu 
Akte  occurred  togetba  in  othn  nrerns,  e.  g.  in  EogUnd.  (See  I'raT.  Bucklud'i  excd- 
jflKpuier  referred  10  BbDve,iuid  alio  the  Quaitnty  Review,  Oct.  18?9.]— T.W. 
I  f  According  to  the  view  of  seieial  nututaliitB,  the  bones  of  the  uuoials  met  with  In 
Hh'  (tvemi  of  Gaflenreuth,  liebetistein,  SchinFrld,  &c  and  the  reoiaim  of  bonei 
^  niit  in  the  alliivisl  tbrmadong,  belong  la  verj  diSerent  periodi  of  Ihc  ancient  «orld. 
!f^M  opjraon,  howeret,  require*  the  atricicr  esaminaLlioni  unce  it  ia  (t«ed  that  tlie  bgnea 
of  eliphant*  haie  occurred  in  louie  of  those  caverns;  and  in  particular  a  large  part  ot 
(he'llfi  of  an  eJephani  viu  tlnu  niel  with  m  one  of  (he  caverns  of  tlw  H»W»,  >iifta^\a 
JKVfltMTved  in  Oie  ccUtttion  ef  BlamenbKh, 
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HI*  n,  yi(«l(linK  In  clu«tcrt,  m  it  wwe,  asid  mder  pnoKlT  tke 
iMinii  l^il^M•nPit^^nf  M,  ft  numbtr  of  bones  of  land  uxBudft,  umig 
wliit'li  *•♦»  <li»t""*My  t"  *>«  observed  also  human  bomes. 

ICvisii  IVom  th*  "''•*  Apeninff  of  these  quames,  whick  took 
iilnivis  hImmiI  M)  yiiM»  ftgo,  the  bones  of  man  and  other  animals 
liiivi>  llniM  l>^^i>  'fi^^  wim.  Accordin;^  to  the  onanimons  rei&tion 
(if  lliM  w>»rkiiH'n,  the  fonner  hare  usually  been  found  at  a  derth 
iif  \U  to  *M  r<;<:t  from  the  sorfice^  and  this  has  happeneain 
nliiiniil  •'V'»''y  n"*"^  ^^  "^^  hitherto  been  opened  in  the  g3rp- 
Hiiiti  Ntid  tilwflys  under  the  same  relations.  The  cases  are  rare 
III  wliiC'h  human  and  other  animal  bones  hare  appeared  singly 
iitsNr  ilin  nurface  of  the  gypsnm,  adjacent  to  the  Tegetable  soil : 
tlipiin  lifivo  undergone  a  much  greater  change,  are  more  pene- 
t  rut  fid  ^i^h  calcareous  matter,  and  are  heavier  than  the  bones 
nidi  with  in  depth.    Our  owd  experience  confirmed  the  afBrma- 


viNitinfiC  ~ 

nearly  Tertical  fissure,  and  at  the  depth  of  16  to  18  feet  from  the 

■urfacei  ft  number  of  bones  belons^ing  to  quadrupeds  and  birds^ 

firmly  imbedded  in  the  loam.    Though  in  a  disjointed  state, 

tlicv  app^ftf  referable  to  skeletons,  that  were  formerly  more  or 

less  complete.    The  idea  has  been  advanced,  that  the  bones  of 

the  smaller  animals  might  have  been  brought  there  by  owls, 

foxeSy  and  other  animab  of  prey ;  being,  however,  not  found  in 

eaverns,  but  invariably  enveloped  in  the  loam,  under  the  same 

ijrcomstances,  this  supposition  seems  invalid  ;  and  it  is  besides 

contradicted  by  the  appearance  of  the  bones. 

It  is  also  evident  tnat  the  human  bones  could  neither  have 
tieen  buried  here,  nor  hare  fallen  into  the  fissures  of  the  gypsum 
during  battles  in  ancient  times,  nor  have  been  thus  mutilated  and 
lodged  by  any  other  accidental  cause  in  more  modem  days; 
inasmuch  as  they  are  always  found  with  the  other  animal 
lemaitts  under  the  same  relations,  not  constituting  connected 
skeletons,  but  collected  in  various  small  groups  in  the  deposit  of 
loam,  that  occupies  the  fissures  and  cavities  of  the  gypsum. 
They  appear,  therefore,  to  be  strictly  fossily  and  to  have  been 
$wtpt  hither  byjloodsy  with  the  other  animal  bojieSj  at  the  period 
fif  the  formation  of  the  alluvial  tract  itself 

If,  as  may  be  expected,  this  phenomenon  should  be  further 
confirmed  b^  the  more  extended  examination  of  the  Kostritz 
district,  now  in  progress,  it  will  render  probable  the  supposition, 
that  the  human  bones  found  in  calcareous  tufa  also,  are  likewise 
referable  to  the  same  period ;  and  consequently  that  man  existed 
l^ere  previous  to  the  formation  of  the  alluvial  tracts,  the  last  great 
revolution  to  which  the  earth  has  been  subjected.  It  has  been 
nlreadv  remarked  by  Cuvier  (Recherches,  &c.  torn.  i.  p.  66), 
ihftt  this  epoch  of  a  great  deluge,  by  which  pnany  animals  weye 
'lycdA  whose  remains  are  now  found  in  alluvial  tracts  alonea 
Jn  \Miy  strata  uf  an  t;ailior  ora^  nearly  coincides  with  our 
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cbonoloey,  And  the  tradition  of  such  a.  deluge,  preserved 
among  all  oations,  now  appears  further  con6niied  by  the  instruc- 
tive documents  lying  before  us. 

The  following  are  the  remains  of  bones  hitherto  found  in  the 
gypsum  quarries  near  Kiistritz,  almost  all  of  which  ore  in  my 
possession. 

1.  Of  Alan. — A  perfectly  preserved  forehead,  extending  to 
one-half  of  theorbits  of  the  eyes.  The  upner  maxillse,  with  the 
teeth  mostly  well  preserved.  The  left  side  of  the  pelvis  of  ft 
man,  the  left  humerus,  the  right  and  left  ossa  femoris.  The 
right  thigh  bone  is  in  a  more  altered  state  than  any  of  the  other 
bones ;  and  hence  it  is  much  heavier,  having  been  lound,  accord- 
ing to  the  statement  of  the  workmen,  near  the  outcrop  of  a  fissure. 
Beside  these,  some  other  fragments  of  human  bones  are  con- 
tained in  collections  at  Gera,  and  in  that  of  the  Natural  History 
Society  at  Altenburg.  All  these  bones  are  of  a  rather  large,  yet 
not  unusual  size,  and  certainly  not  of  a  gigantic  stature,  as 
stated  by  loose  report. 

2.  Bones  of  riiminaling  animals,  of  the  same  description  as 
those  found  in  the  fissures  and  cavities  of  the  limestone  near 
Politz,  among  which  the  deer's  horns  appear  in  a  similar  manner 
deprived  of  their  animal  gluten,  or  calcined,  as  it  were. 

3.  Bones  derived  from  animals  closely  resembhng  the  sheep 
and  the  roe,  although  not  wholly  coinciding  with  the  Bones  of  the 
recent  species. 

4.  The  lower  right  jaw,  with  several  dorsal  vertebrae  and 
hollow  bones,  of  an  animal  very  nearly  allied  to  the  squirrel 
(sciurus  vulgaris).  On  comparing  this  jaw  with  a  skeleton  of 
the  common  squirrel,  it  is  found  to  differ  in  some  respects :  the 
■molar  teeth  possess  a  different  direction,  being  considerably 
more  elevated  in  the  anterior  part,  while  the  foremost  of  them 
are  much  smaller,  differently  formed,  and  turned  more  outwards ; 
■the  incisors  also  are  of  a  much  larger  size.  The  proportions  of 
the  hoUow  bones  and  dorsad  vertebral  are  likewise  considerably 
Vreater ;  and  hence  it  is  highly  probable  that  we  here  possess  a 
different  species  of  the  ancient  world, 

-  o.  The  greater  part  of  the  skull,  with  fragments  of  the  sca- 
ipalse  and  cervical  vertebrre,  of  a  kind  of  mouse,  which  seems 
■referable  to  the  mus  lerrestris.  These  bones  perfectly  correa- 
i^nd  with  the  delineations  given  by  Cuvier  of  those  which  occur 
lio  abundantly  in  the  osseous  breccias  on  the  coast  of  Corsica, 
torn.  iv.  Breches  Oss.  pi.  '2,  fig,  7.  The  skull  of  the  specimen 
.'before  us  is  deeply  penetrated  with  gypsum,  and,  in  some  places, 
iDtodded  with  crystals  of  that  substance. 

1  6.  A  number  of  bones  of  small  quadrupeds,  among  which  are 
ipome  very  remarkable  jaw  bones  and  teeth,  which,  though  pre- 
senting some  resemblance  to  those  of  the  hat  (sorex  vespertdio) 
.•nd«iMe(taipa),  are  yet  for  the  greater  part  essentially  different, 
borne  of  the&e  bones  agree  perfectly  with  those  met  with  ia  thfi 
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beds  of  calc&reoua  tufa  near  Meissen ;  and  there,  as  welt  ai 

sie  also  found  single  bones  of  large  kinds  of  frogs.   Other  bonei' 

seem  to  belong  to  the  hare  and  the  rabbit,  and  deserve  to  be 

accurately  examined  and  compared. 

7.  Sonea  of  the  gallinactous  tribe  of  birde,  and  probably  also 
oimarshjowl.  The  occurrence  of  the  former  is,  very  remarkable, 
and  I  am  not  aware  that  they  have  been  met  with  before. 
Among  these  is  a  perfectly  preserved  tibia,  with  the  spur  adhei^ 
ing,  which  is  very  long  in  proportion,  and  agrees  very  closely 
with  the  corresponding  bone  of  the  common  or  domestic  cock 
(gallus  communis  or  gallinaceus).  It  is  well  known  that  the 
common  cock  is  principally  distinguished  by  such  a  spur,  while 
the  peacock,  the  partridge,  as  well  as  the  tetrao  canadensis  and 
firancoUnuB  onentaha,  possess,  for  the  greater  part,  much  shorter 
spurs,  and  frequently  only  obtuse,  knobby  excrescences  in  their 
Btead.  There  can  be  no  doubt,  therefore,  that  this  bone  is  refer- 
able to  a  bird  closely  resembhng  the  domestic  cock.  The  length 
and  form  of  the  spur  also  prove,  that  it  belonged  to  a  full  grown 
bird,  and  yet  the  bony  tube  is  one-third  smaller,  and  much 
thinner,  than  that  of  the  common  cock  ;  the  head  of  the  joint  of 
the  knee  and  its  posterior  continuation  also  exhibit  a  slight 
variation  in  form;  and  hence  it  may  be  presumed  that  the  bird 
differed  in  some  respects  from  the  recent  species.  Almost  all 
the  bones  of  the  birds  have  undergone  great  cliange,  and  bespeak 
a  high  antiquity,  although  they  do  not  appear  m  so  perfectly 
calcined  a  state  as  the  bones  of  the  rhinoceros,  and  the  horns  of 
the  deer. 

Similar  fossil  bones  are  occasionally  turned  up  by  the  plough 
in  some  parts  of  the  fields  in  the  vicinity  of  Kbatritz,  lying  pro- 
bably concealed  almost  every  where  in  the  alluvial  loamy  soil. 
Great  caution,  however,  should  be  exercised  not  to  confound 
common  bones,  brought  casually  upon  the  land  in  carrying 
manure,  with  real  fossil  bones  exposed  at  the  surface  by  the 
operations  of  agriculture. 

.  In  the  preceding  pages,  I  have  endeavoured  to  describe  as 
faithfully  as  possible  all  the  natural  circumstances  by  which  these 
remarkable  remains  of  bones  are  distinguished ;  and  though  I 
have  expre.ssed  my  opinion,  that  they  were  swept  hither  and 
deposited  during  the  period  of  the  formation  of  the  alluvial  tracts, 
Rtill  it  may  deserve  further  inquiiy,  whether  this  view  be  the 
.isiost  jprobable,  or  whether  bones  belonging  to  different  periods 
Jtave  been  here  commingled  by  other  natural  causes. 

Continuation  of  the  Description  of  the  Fossil  Bones  and  thtir 

Repositories  in  the  Vicinili/  of  Kostritx.* 

"The  veiy  teinarkable  cu-cumstance  of  fossil  bones  of  animals 
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of  the  ancient  world  being  found  intennin2:Ied  without  ortter  witft' 
Ikose  of  recent  species,  and  with  human  bones,  in  the  loam 
sbich  occupies  the  cavities  of  the  lower  fioetz  gypsum  in  the 
vicinity  of  Kbstritz,  demanded  the  most  careful  investigation. 
JThe  offer,  therefore,  of  the  Privy  CounseJtor  Rudolphi  in  BerHn, 
a.  naturalist  of  experience  and  high  repute,  to  compare  nai 
determine  with  exactness  the  natare  of  these  bones,  was  highly 
acceptable ;  and  1  feel  deeply  indebted  to  that  gentleman  for  his 
valuable  services  on  the  occasion.*  The  true  character  of  seve- 
ral of  the  bones  was  so  distinct  as  to  require  no  further  compa- 
rison ;  but  it  became  necessary  to  transmit  the  far  gi'eater  num- 
ber to  Berlin.  Of  these  the  largest  portion  has  been  most  accu- 
rately determined,  a  few  only  remaining  of  a  doubtful  nature.  In 
the  mean  time,  I  have  received  several  packages  fiom  Kbstritz, 
among  which  are  some  specimens  that  may  require  a  careful 
examination ;  and  of  these  i  shall  not  fail  to  give  a  fuller 
account  on  a  future  opportunity. 

,  Of  mau,  the  following  fragments  of  bones  have  hitherto  been 
dog  up: 

I,  The  03  frontis,  extending  to  the  orbits  of  the  eyes. 

a.  The  upper  maxillae,  in  two  corresponding  halves,  in  which, 
nitli  the  exception  of  the  incisors,  ail  the  teeth  are  perfectly 
preBerved,  differing  in  no  wise  from  the  recent. 

3.  A  fragment  of  the  lower  jaw,  vrith  the  molar  teeth. 

4.  The  left  humerus. 
6.  The  right  femur. 

6.  The  upper  half  of  the  left  femur.  *''* 

7.  The  left  side  of  the  pelvis  of  a  man. 

8.  A  fragment  of  one  of  the  true  ribs.  ■  •'' 
..   9.  Single  fragments  of  thigh  and  arm  bones. 

All  these  pieces  are  contamed  in  my  collection,  and  betray  a 
great  antiquity,  although  they  have  not  all  undergone  a  change 
in  an  equal  manner.  Some  of  them  have  lost  their  animal  gluten, 
and  are  even  penetrated  with  gypsum  (as  is  the  case  also  with  a 
'Considerable  portion  of  the  other  animal  bones),  while  others  are 
only  slightly  calcined  and  decomposed.  This  vaiying  condition 
of  the  bones  is  hkewise  observable  in  all  the  fossU  bones  of 
Kijstritz. 

Of  i-he  animal  remains  generally  admitted  to  have  belonged  to 
inhabitants  of  the  ancient  world,  the  most  numerous  met  with 
.near  Kiistritz  are  those  -of  the  rhinoceros,  although,  upon  the 
whole,  they  are  of  rare  occurrence.  Of  the  elephas  primigenus, 
the  mastodon,  and  other  gigantic  land  animals,  no  remains  have 
hitherto  been  found  in  that  vicinity. 

•  Tbe  Court  CounuHoi  Okea  alio  hod  the  goodoen  lo  bvoui  me  witli  uvml  obm- 
ndoDB  on   ilirae  bonH,  whidi  have  bfca  coniirnied   in  part   by   ihoae  a(  ICudolpbi 
Whether  (he  luppoiidon  of  the  fanner  gcnllcin«n,  that  the  human  bones  foujul  near 
ft  •   KiMDti  are  <b«  ntnwoa  of  the  Gothic  nca.  the  indent  inhabitanti  of  GotrtMij,  be 
ml]  founded,  muitbi  left  for  the  deciuon  of  future  ciperience. 
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The  bonea  of  Ihe  rhinoceros  in  my  collection,  derived  from  the 

limestone  and  gypsum  quarries  near  K<>9tritz,  are  the  following : 

1.  Theaecond  or  third  molar  tooth  of  the  right  upper  jaw,  in  a 
perfect  state  of  preservation, 

2.  A  molar  tooth,  in  an  injured  state,  and  wholly  calcined, 
probably  belonging  to  a  young  rhinoceros. 

3.  Several  cervical  vertebrae  of  the  same,  nearly  complete,  and 
but  shghtly  altered. 

4.  A  large  dorsal  vertebra,  damaged,  and  much  calcined. 

6.  Two  fragments  of  tlie  scapula  of  the  rhinoceros,  also  much 
calcined. 

6.  A  large  and  nearly  perfect  fragment  of  the  right  femur  of 
the  same,  perfectly  calcined.  It  was  found  on  Dec.  12,  1820, 
ID  Friedemann's  gypsum  quarry,  lately  opened  near  Kostritz,  and 
at  the  same  time  Iragments  of  human  bones  were  also  met  with. 

7.  The  lower  end  of  the  left  femur,  in  the  same  state,  and 
found  at  the  same  time. 

8.  Two  perfect  phalanges  of  the  rhinoceros,  calcined  in  a 
similar  manner,  discovered  in  Winter's  gypsum  quarry  at  the 
depth  of  18  feet  from  the  surface.  These  nieces  are  particularly 
deserving  of  notice,  as  beneath  them,  at  the  depth  of  eight  feef 
further,  were  found  the  human  bones  mentioned  unde:  iTc.  9  o: 
that  list. 

9.  Single  fragments  of  thigh  and  hollow  bones  of  the  uame 
ftom  Friedemann's  and  Winter's  gypsum  quarries, 

10.  Very  large  fragments  of  the  tibia  of  the  rhinoceros,  with 
the  apophysis  perfectly  preserved,  completelydeprived  of  animal 
gluten,  from  the  limestone  quaiTy  near  Politz,  not  far  from 
Kostritz. 

11.  A  fragment,  probably  belonging  to  the  fibula  of  the  rhino- 
ceros. 

It  is  very  remarkable,  as  has  been  already  observed,  that  these 
bones  should  have  suffered  such  different  degrees  of  change ; 
and  in  this  respect,  the  tooth  No.  1  is  parti cidarly  distinguished, 
retaining  still  m  part  the  perfect  enamel.  It  deserves  the  greatei 
attention,  as  it  is  deeply  worn  by  mastication,  being  obviousl) 
the  tooth  of  an  old  animal.  It  is  probably  owing  to  this  circum- 
stance that  it  so  nearly  approaches  in  form  the  tooth  of  thi 
recent  rhinoceros.  All  the  other  bones  coincide  fully  with  tht 
delineations  of  the  fossil  rhinoceros  given  by  Cuvier. 

The  fossil  bones  of  the  deer  tribe,  found  m  the  Kostritz  quar 
ries,  arealso  in  the  same  manner  highly  calcined.  With  respect 
to  some  of  them,  it  remains  doubtful  whether  they  belong  to 
recent  species,  or  to  animals  of  the  ancient  world.  My  collection 
contains  : 

1.  A  large  fragment  of  the  left  scapula  of  the  elk,  which  Is 
obviously  much  greater  than  that  of  the  recent  elk,  and  hence  it 
may,  perhaps,  really  belong  to  the  alee  gigantea.  From  Winter's 
quarry. 
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2.  Fovr  kffge  firmffments  of  the  lower  halres  of  vety  thick  deer*s 
limUy  puthr  with  Uie  coronets  adhering,  and  sereral  yery  long 
bcanchea.  They  are  not  sufBciently  perfect  to  ascertain  with 
certainty  whether  they  appertain  to  the  elk^  or  to  other  species 
of  deer. 

3.  Similar  fragments,  of  a  smaller  size,  which  may  be  referable 
to  recent  species. 

4.  Fragments  of  hollow  bones,  apparently  belonging  to  the 
deer  tribe. 

5.  A  metatarsal  bone  of  the  ri^ht  foot  of  an  animal  of  the 
deer  kind,  which  seems  most  neany  to  resemble  that  of  the  roe ; 
bat  it  may  have  belonged  to  one  of  the  antelopes,  which,  how* 
ever,  is  mere  conjecture.    From  Kommann's  quarry. 

The  remains  of  the  deer  tribe  enumerated  above  were  found 
partly  in  the  gypsum  quarries  in  the  vicinity  of  Kostritz,  and 
partly  in  those  of  the  limestone  near  Politz. 

Of  the  kane,  several  laree  pieces  of  bones  have  occurred, 
which  perfectly  agree  with  those  of  the  existing  horse ;  and  the 
fragment  of  a  jaw,  which  contains  six  teeth,  appears  also  refer- 
sble  to  the  recent  species.  On  the  other  hand,  single  teeth  are 
sometimes  met  witn,  which  are  of  a  much  greater  length,  and 
more  carved  in  their  form,  and  there  can  scarcely  be  a  doubt 
that  they  are  derived  from  the  horse  of  the  ancient  world. 

In  the  same  manner,  the  bones  of  the  ox  tribe,  of  which  the 
number  found  is  rather  considerable,  coincide  Ailly  with  those 
of  existing  species ;  and  although  some  of  them  are  remarkably 
thick,  this  distinction  is  not  sufficient  to  claim  for  them  an  origin 
in  the  ancient  worid.  It  seemed,  therefore,  superfluous,  as  in 
the  case  of  the  bones  of  the  horse,  to  describe  them  separately. 

That  the  bones  of  the  rhinoceros,  of  the  deer,  horse,  and  ox 
tribes,  should  be  found  in  common  in  so  many  places,  is  a  phe- 
nomenon that  deserves  particular  attention.  A  similar  occur- 
rence has  been  again  lately  observed  by  Cuvier  in  the  neighbour- 
hood of  Quercy. 

Rndolphi  has  not  ventured  to  decide  upon  the  fibula  of  an 
unknown  animal,  found  in  Winter's  gypsum  quarry.  By  some, 
it  was  supposed  to  belong  to  the  palaeotherium  of  Curier,  though, 
it  would  appear,  on  insufficient  grounds.  I  have,  however,  in 
aiy  possession,  a  tooth,  which  was  met  with  in  the  beds  of  calca- 
reous tufa  near  Meissen,  that  was  considered  by  Rudolphi  him- 
self from  the  tirst  as  answering  to  that  of  the  pabeotherium ;  and 
this  animal,  thus  occurring,  as  it  seems,  in  alluvial  tracts,  it  is 
at  least  possible  that  its  remains  may  also  be  found  in  the  cavi- 
ties fiUed  with  loam,  in  the  neighbourhood  of  Kostritz. 

0(  beasts  of  prey  found  near  ICbsiritz,  my  collection  contains : 

L  Two  considerable  fragments  of  the  right  and  left  lower  jaws 
4^  the  hyena,  containing  several  molar  and  canine  teeth,  and 
the  tusks.    They  perfectly  correspond  with  the  delineations  of 
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CsvieT.  The  magnitude  and  strength  of  these  remainfl  prove 
that  they  belonged  to  a  larger  species  of  the  ancient  trorld. 

2.  Two  fragments  of  the  lower  jaws  of  a  large  animal  belong- 
ing to  the  cat  family,  with  remains  of  the  tusks  and  canine  teetS, 
probably  referable  to  the  jaguar  of  the  former  world. 

3.  Single  tusks  of  the  same  animal. 

4.  A  tusk  which  seems  to  belong  to  the  bear  found  in  caverns. 

All  these  bones  were  discovered  in  the  quarries  of  the  superin- 
cumbent limestone  near  Folitz,  excepting  some  of  the  tusks 
which  were  met  with  in  those  of  the  gypsum. 

I  now  proceed  to  notice  the  bony  remains  of  the  itiialkr  land 
animals,  which  evidently  belong  to  well-known  species  of  the 
existing  creation.  There  are  a  few,  however,  respecting  which 
some  doubts  remain,  and  which  I  shall  particularly  notice,  as 
requiring  a  strict  examination. 

1.  Cervical  vertebrEe  of  the  fox  (can.  vulp.) 

2.  The  right  lower  jaw  of  ayoung  dog,  much  calcined.  The 
form  and  position  of  the  teeth,  however,  which  approach  to 
those  of  the  marten  (mustela  martes),  excite  some  doubts. 

3.  The  OS  occipitis,  and  dorsal  and  cervical  vertebris,  of  the 
weasel  (mustela  vulgaris).  They  deserve  the  greater  attention, 
aft  simitar  remains  are  found  also  in  the  beds  of  calcareous  tufa 
Bear  Meissen. 

4.  A  fragment  of  the  right  lower  jaw  of  the  shrew-mouse 
(sorexaraneus), 

5.  Five  pieces  of  tlie  lower  jaws  of  very  young  moles,  in  a 
very  calcined  state.  The  form  of  the  jaw,  however,  differs  con- 
siderably from  that  of  the  recent  species,  possessing  at  the  ante- 
rior extremity  a  prominent  hook-like  process.  Hence  Rudolphi 
is  of  opinion  that  they  require  further  mvestigation. 

6.  The  09  sacrum  of  the  hare  (lepus  timid). 

I  7.  A  skull  nearly  complete,  and  single  upper  and  lower  jaws, 
ofthe  hamster(mu3  cricetus). 
I    8.  A  lowerjaw  of  the  squirrel  (sciurus  vulg.) 

1'^  A  lowerjaw  of  a  sitniW  animal,  but  somewhat  different, 
which  demands  further  examination. 

10.  A  lowerjaw  of  the  field  mouse  (mus  terrestris). 

.  11.  Several  lower  jaws  of  the  rat  (mus  rattus). 

- 12,  Femora,  tibiis,  and  phalanges,  of  the  common  domestic 
fowl. 

n  its.  Bones  of  the  iirst  toe  and  middle  toe  of  the  owl  (strix 
bubo). 

/  14.  A  fragment  of  the  os  femoris  of  another  species  of  owl. 

15.  Several  bones  of  frogs,  some  of  which  are  of  a  large 
nse. 

'  I^e  bones  of  these  smaller  animals  also  betray  for  the  greater 
part  a  high  antiquity,  alihough,  like  the  other  bones,  the  degrge* 
6f  change  which  they  have  undergone  vary  very  mu(^l,^,„  r.i»qi 
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...Fronnthe  whole  of  the  Jactenow  detailed  in  the  preeent  a^** 
my  fOTmer  communication,  it  is  quite  evident  that,  io  the  countty 

near  K(>stritz,  human  bonee  are  found  intermingled  without  order 
with  the  bones  of  animals  of  the  ancient  world,  and  with  those 
of  existing  species,  and  under  precisely  the  same  circumstances, 
being  firmly  enveloped  and  compacted  in  the  loamy  deposit 
which  occupies  the  Assures  and  cavities  of  the  bed  of  gypsum 
that  occurs  in  that  vicinity. 

It  is  undeniable  that,  in  Winter's  gypsum  quarry,  human  bones 
were  discovered  at  the  depth  of  26  feet  from  the  surface,  lying 
eight  fee  below  the  bones  of  the  rhinoceros  there  also  depo- 
sited. 

The  human  bones,  like  those  of  the  other  animals,  are  more  or 
less  altered,  and  deprived  of  their  animal  gluten.  Human  bones 
and  skeletons  have  also  been  found  in  other  places,  within  the 
tract  of  the  alluvial  formations,  in  the  vicinity  of  the  repositories 
pf  large  land  animals  of  the  ancient  world  ;  but  which  have  not 
hitherto  received  that  attention  which  they  deserve, 

All  these  considerations  give,  on  the  first  view,  probability  to 
the  conclusion,  that  the  other  aniivals  were  destroyed  at  the 
game  time  with  man,  and  consequently  that  the  latter  was 
already  in  existence  in  this  country  at  the  period  of  the  destruc- 
tion of  the  large  land  animals  ;  an  opinion  which  I  have  already 
advanced. 

Several  imfiortant  doubts,  however,  arise,  when  we  closely 
examine  into  the  local  pecuharities  and  geological  relations  of 
other  tracts,  in  which  animals  of  the  ancient  world  are  usually 
met  with  ;  and  when  we  also  consider  that  such  animals  are 
found  in  common  with  recent  species  in  the  neighbourbood  of 
Kbstritz. 

As  far  as  hitherto  known,  such  remains  of  recent  species  have 
not  been  fouud  in  any  other  place  intermingled  witit  those  of  the 
more  ancient,*  and  still  less  with  the  bones  of  man.  No  remains 
■  of  the  large  land  animals  of  the  ancient  world  have  been  met 
with  in  the  osseous  breccia  of  the  coasts  of  the  Mediterransao, 
which  contains,  according  to  the  exact  determination  of  Cuvicr, 
only  bones  of  recent  species. 

All  the  circumstances  under  which  fossil  human  remains  had 
Jiitherto  been  discovered  in  the  latest  deposits,  obviously  besjpoke 
their  modern  destruction,  and  in  the  greater  number  of  the 
recorded  instances,  implements  and  utensils  were  found  in  their 
vicinity,  e.  g.  in  Guadaloupe,  near  Pabstdorf,  Burgtonna,  &c. ; 
and  in  the  case  of  the  6rst  place,  jt  is  nearly  proved,  that  a  bury- 
ing ground  of  the  Caribs  exists  there,  which  is  now  washed  by 
the  sea,  and  covered  with  its  deposits.  All  other  reported 
caaea   of  the   occurrence  of  human  remains  in  more  ancient 

*  To  thii  pMition,  the  Kitkdale  csve  in  Vorltshire,  in  which  Eilinct  and  Exi^tipg 
ipcdc*  occur  togelher,  appean  to  afTonl  ■  direct  aniwer.  (See  Plat.  Buckluiil'i  hiilii- 
'  V  of  thii  quMiioD,  in  (hepspci  ftlre&dy  tdvciwdto.) — T.  W. 
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Btrata,  or  in  caverns,  accompaDviDg  the  bones  of  bettsts  of  prey, 
have  not  been  confirmed  on  a  closer  inveatieation  ;  and,  accord- 
ing to  later  inquiriea,  it  appears  even  probable  that  the  bones 
and  skulk  of  men  found  in  beds  of  calcareous  tufa,  have  been 
lodged  there  in  an  accidental  manner. 

It  is  also  to  he  remarked,  that  the  remains  of  the  large  land 
animals  are  always  found  in  very  low  positions,  in  plains,  on  the 
banks  of  rivers,  or  in  deep  valleys,  delis,  and  the  concavities  of 
hilly  ranges,  deposited  in  the  alluvial  strata,  which  is  also  the 
case  in  the  Kostritz  district ;  and  it  is  obvious  that  they  were 
here  destroyed,  and  partly  swept  into  such  positions,  by  the 
concurrence  of  great  floods.  It  is,  moreover,  highly  probable 
that  in  these  operations  land  floods  were  the  agent,  and  notihe 
sea.  But  then  the  attendant  phenomena  ought  to  be  uniformly 
the  same.  If  the  remains  of  man,  now  found  commingled  with 
those  of  auimals  of  the  ancient  world  and  of  the  existing  crea- 
tion, were  destroyed  with  them  at  the  same  time,  we  ought  to 
find  human  bones  distributed  in  all  parta  of  the  alluvial  tracts,* 
But  this  phenomenon  has  as  yet  appeared  only  in  the  loamy 
deposit  in  the  Kostritz  gypsum,  confined  to  a  narrow  space,  and 
under  pecuhar  circumstances. 

The  principal  of  these  circumstances  are  the  following ;  The 
narrow  valley  which  extends  from  Kaschwitz  toward  Kostritz 
is  bounded  on  the  eastern  side,  near  PoUtz,  by  a  much  more 
considerable  range  of  eminences  than  on  the  other  side,  which, 
though  gradually  becoming  more  elevated  toward  Jena,  is  par- 
tially interrupted  by  dells  and  circular  concavities.  The  deep 
narrow  valleys  and  defiles  prevailing  in  the  neighbourhood  of 
Jena,  in  the  valley  of  the  Mbhl,  and  further  toward  Drackendorf 
and  Kostritz,  clearly  show  the  power  with  which  the  ancient 
waters  raged,  when  those  channels  were  excavated  in  which  at 
present  flow  the  Saale,  the  Elster,  and  the  adjoining  smaller 
streams.  It  is  manifest  that  during  the  course  of  this  operation, 
large  tracts  of  the  limestone  superincumbent  on  the  gypsum,  as 
well  as  of  the  new  red  sandstone,  were  torn  and  swept  away, 
and  that  the  gypsum,  thus  laid  bare,  was  repeatedly  covered, 
and  its  cavities  filled,  with  the  sediment  of  the  waters,  the  exist- 
ing loamy  soil. 

That  the  bones  of  the  same  species  of  animals,  as  well  as 
human  bones,  should  be  found  without  order  at  different 
depths,  and  even  immediately  under  the  vegetable  soil,  lying 
upon  the  superior  strata  of  the  gypsum,  is  a  circumstance  tend- 
ing rather  to  confirm  than  refute  the  idea  of  repeated  depositions. 
In  the  same  manner,  to  find  animals  belonging  to  very  different 
' '   1  only  in  the  gypsum,  where  situated  in  the 


This  ■tguinent  proceeds  on  the  aJBuinption  thatUie  human  rac 
»hole  face  of  the  earth,  at  the  period  of  the  foimadon  of  the  alluvJE 
idence,  however,  liitherio  obtiuaed  from  tbe  inveitigation  tif 
indiciKthe  eonlt»ry.— T,  W, 
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lowest  position,  seems  to  indicate  floods  in  more  recent  times  ; 
more  especially,  as  no  animals  of  the  existing  creation  have  been 
found  in  the  cavities  of  the  superincumbent  limestone,*  placed 
on  a  higher  level.  These  caviiiea,  which  are  filled  with  the  same 
loamy  soil,  seem  to  have  been  the  repositories  of  the  bones  of 
beasla  of  prey,  iu  the  same  manner  as  the  caverns  of  Schar^feld, 
Liebenstem,  &c.  and  these  bones  appear  to  have  been  swept 
away  by  later  floods,  and  deposited  smgly  in  the  cavities  of  the 
gypsum,  situated  upon  a  lower  level,  and  which  presents  in  this 
spot  tlie  form  of  a  basin,  being  one  of  the  lowest  positions  in  the 
district.  Hence  it  is  highly  probable  that  animals  of  the  ancient 
world,  belonging  to  very  dilierent  repositories  and  veiy  diflerent 
eras,  reaching  in  part  even  to  the  remotest  antitjuity,  have  been 
here  repeatedly  brought  together,  and  commingled  in  later 
periods  with  the  remama  of  recent  animals,  and  the  bones  of 
man ;  yet  in  a  manner  very  different  from  those  met  with  in 
strata  of  calcareous  tufa.f  This  subsiance,  considered  as  the 
gradual  and  tranquil  production  of  great  lakes,  covering  on  the 
spot  the  skeletons  of  large  land  animals  previously  swept  thither 
and  deposited,  appears,  for  the  most  part,  to  belong  to  the  more 
ancient  of  the  alluvial  formations ;  and  this  high  antiquity  is 
also  evinced  by  the  state  of  tiie  bones  found  in  the  tufa,  which 
ire  perfectly  calcined,  and  also  partly  petrified.  Upon  the 
breaking  down  of  the  dams  which  confined  the  lakes,  and  the 
outflow  of  their  waters,  a  part  of  the  land  animals  buried  within 
iheir  bosom  appears  to  have  been  carried  to  a  greater  distance  ; 
and  to  this  cause,  and  more  stormy  floods,  we  may  in  part  attri- 
bute certain  depositions  of  loamy  soil,  in  which  are  sometimes 
fonnd  considerable  beds  of  boulders  and  pebbles,  composed  of 
limestone  and  other  substances.  In  the  district  of  Kostritz, 
even  boulders  of  granite,  of  a  considerable  size,  and  which  are 
foreign  to  the  country,  are  found  in  the  loamy  deposition,  which 
occupies  the  fissures  and  cavities  of  the  gypsum. 

The  great  difference  in  the  state  of  calcination  exhibited  by 
the  Kiistriiz  bones,  will  long  remain  enigmatical,  as  well  as 
IKverfd  other  of  the  peculiar  circumstances  that  have  been 
adduced ;  and  I  am  far  from  thinking  satisfactory  the  attempt 
which  I  have  made  to  explain  the  phenomena.  At  present,  1 
consider  it  as  most  probable,  that  the  human  bones  thus  found 
belong  to  a  much  later  epoch  than  the  large  land  animals  of  the 

'  *  Thin  uacrtiDn  of  the  author  is  lurptiiing,  after  hiring  itsted  ibnvc  that  the  bones 
of  the  01  tribe,  found  in  the  cavities  boUi  of  the  limestone  and  gypsum,  are  all  referable 
nieMnESpcciea;  white  die  temtuns  of  the  hone  met  nith  only  in  the  lintestonE,  coin- 
Mt,  it  ia  said,  for  ihe  most  pait,  nllb  those  of  the  existin);  species, — T.  W. 

t  The  occurrence  of  bones  of  tlie  coinnion  douiesiic  fowl  seems,  in  particular.  In 
beqwak  >  much  later  epoch;  unless  we  atsuine  (notwiihsUuiding  the  local  pecnliariiies 
' —  "  "       Ihcm  are  contrary  to  the  idea),  thnt  they  nere  carried  llulher  by  b 


■m,  and  that  the  place  of  their  deposit  hu  been  lubEcquently  filled,  perhaps  even 
mr  Iitat  period,  wiih  loom,  tha  bouei  (hua  becoming  onreloptd  uid  cemcDKd  in 
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mncient  world.  So  mack,  bowerer,  appears  to  be  proTfsd«  that 
ihey  occur  here  in  a  really  fossil  state,  having  been  brought 
thither  by  great  floods  at  very  remote  periods. 


Note  by  T.  W, — In  considering  all  the  natural  circumstances 
detailed  by  Baron  von  Schlotheim,  following  the  course  of  his 
argument,  and  comparing  both  with  the  instructive  facts  and 
views  contained  in  Prof,  fiuckland's  paper  (which  may  be  valued 
as  a  model  of  just  induction),  the  question  arises,  whether  the 
phenomena  attending  the  animal  remains  found  in  the  district 
of  Kostritz  may  not  be  most  consistently  explained  by  ascribing 
them  to  the  etiects  of  diluvian  action  ?  The  existing  form  of  the 
surface,  the  general  distribution  of  the  same  sandy  loamy  soil 
over  that  surfece,  extending  many  miles  in  every  direction,  and 
the  deposition  of  precisely  the  same  soil  in  the  fissures  and 
cavities  both  of  the  limestone  and  gypsum,  containing,  it  would 
appear,  boulders  and  pebbles  of  limestone  and  other  substances, 
and  even  of  granite,  a  rock  not  to  be  found  in  silu,  but  at  the 
distance  of  many  miles :  all  these  relations  seem  to  bespeak 
the  operation  of  one  great  cause  at  one  fixed  period.  Now  of 
the  animal  remains  met  with  near  Kostritz,  it  is  to  be  observed, 

1.  That  those  which  are  merely  confined  to  the  fissures  and 
cavities  of  the  limestone  are  referable  to  the  horse,  belonging 
paitly  to  an  extinct  species,  but  mostly  agreeing  with  the  exist- 
ing horse. 

^.  llie  remains  found  in  the  cavities  and  fissures  both  of  the 
limestone  and  gi/psum,  relate  to 

The  rhinoceros,  an  extinct  species. 

The  deer  tribe,  extinct,  and  apparently  also  existing,  species. 

The  ox  tribe,  recent  species. 

The  hysBua,  and  an  animal  approaching  to  the  jaguar,  both 
extkict  species. 

3.  While  the  remains  confined  to  the  cavities  and  fissures  of 
the  gi/psum  consist  of 

The  bones  of  man,  of  the  fox,  dog  or.  marten,  weasel,  shrew- 
mouse,  fieJd-mouse,  rat,  hamster,  squirrel,  hare,  mole,  domestic 
fowl,  owls,  autl  iVogs ;  which  agree  with  existing  species,  with 
some  exceptions,  however,  which  appear  to  require  further  in- 
vestigation. 

It  may  be  asked,  if  the  whole  of  these  remains  were  deposited, 
at  the  same  era,  whence  does  it  proceed  that  they  are  not  all 
distributed  in  the  fissures  and  cavities  of  the  superincumbent 
limestone,  as  well  as  in  those  6f  the  subjacent  gypsum?  To  this' 
the  natural  answer  seems  to  be,  that,  the  limestone  occupying  a 
more  elevated  position,  the  greater  mass  of  animal  remains 
would  follow  the  deeper  current  of  t^e  diluvian  waters,  tnd 
become  princl  •^''  •      * 
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jarrent.,  -itfow  thi»  is  precia«ly  the  position  of  the  gypaata,  id 
if^iehj  those  remains  are  found,  iff  it  be  maintained  that  the 
kbimal  remains  depoGJtcd  in  the  cavities  and  fissures  of  the  lime- 
stone and  gypsum,  belong  respectively  to  diflerenl  epochs;  and 
that  of  such  as  occur  in  both  j  namely,  the  rhinoceros,  ox  and 
deer  tribes,  hyaena  and  jaguar,  these  were  at  later  periods  washed 
^ut  of  the  limestone,  and  then  deposited  with  the  other  remains 
ia  Ae  gypsum,  it  may  be  inquired,  why  were  not  tlie  remains  of 
the  horse  equally  dislodged  f  And  as  the  fissures  and  cavities  of 
4he  limestone  are  described  to  be  entirely  filled  at  present  with 
ue  same  loamy  deposit  as  those  of  the  gypsum,  it  may  also  be 
^ked,  in  what  manner  could  the  former  be  partly  emptied,  and 
jret  be  fiilled  a^ain  with  the  same  alluvium  at  tnoae  supposed 
*lifferent  epochs  ?  And  how  could  the  cavities  of  the  gjpsum 
Bive  remained  empty,  while  those  of  the  limestone  ivere  filled 
_  hinng  the  first  of  those  periods.  There  appears  to  be  an  inconse- 
quence in  such  a  supposition.  If,  again,  it  be  contended  that  the 
fhole  of  these  deposits  were  post-diluvian,  it  may  be  remarked  that 
is  seems  to  be  contradicted  by  the  same  loamy  soil  which  occu- 
BB  the  fissures  and  cavities  of  the  limestone  and  gypsum,  being 
I'j^re&d  over  the  whole  country  to  a  great  extent.  It  ia  true.  Baron 
a  Sohlotheim  appears  to  suppose  the  former  existence  of  a  lake, 
_  lence  the  waters  flowing  out,  on  the  breaking  down  of  its  bai- 

Reis,  bones  belonging  to  different  repositories  and  different  eras 
ave  been  commingled  and  swept  together.  But  lakes,  in  the 
M^ural  course  of  tilings,  have  a  tendency  to  filling  up,  by  a  cra- 
ual  accumulation  on  tlieir  bottoms,  and  not  to  bursting  their 
ijiamers.  Of  the  former  existence  of  many  such  inland  seas  and 
itikes,  there  is  ample  evidence  in  the  present  form  of  the  surface 
of  the  earth;  but  the  gorges  and  defiles,  by  which  their  waters 
were  discharged,  clearly  show  that  those  channels  were  exca- 
Tated  by  a  mighty  power;  and  as  no  physical  cause  now  ia 

Stion  could  have  produced  such  effects,  it  may  fairly  be  inferred 
at  it  was  not  posl-diluvian.  Where  then  is  such  a  power  to  be 
;^und  but  in  the  agency  of  the  diluvian  waters,  or  in  the  more 
ancient  causes  which  operated  during  or  subsequent  to  the  de- 
Ipsition  of  the  earlier  strata? 
a,-  It  ia  also  to  be  observed,  that  in  the  fissures  and  cavities  of 
[Joth  formations,  the  remains  met  with  belong  partly  to  extinct 
jlpimals,  and  partly  to  such  as  agree  with  existing  species.  In 
considering  the  animal  remains  discovered  in  caves  and  in  diluvian 
teotet  it  appears  hitherto  to  have  been  the  practice  to  confine 
tte-  terms  "  animals  of  the  former,  ancient,  or  antediluvian 
Ifarld  to  such  as  are  now  extinct.  If  the  deluge  was  the_  great 
v«nt  by  which  land  animals  were  destroyed ;  and  if  in  the 
'  ting  order  of  beings  the  races  were  renewed  with  certain 
,_jptious,  we  might  expect  to  find  in  the  depositions  conse- 
taent  to  that  catastrophe,  the  remains  both  of  extinct  animals, 
md  of  such  as  correspond  with  recent  species  ;  and  we  do  so 
ind  them,  e.  g.  in  the  cave,  or  rather  ieiies  of  caves,  lately  dia- 
Hfw  Seriea,  vol.  v.  o 
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coreied  at  Oreston,  near  Plymouth ;  and  that  theae  are  referahle 
to  antediluvian  ra,ceB,  appears  to  be  proved  by  the  uQequivocal 

circumstanceB  attending  analogous  remains  in  the  Kirkdale  cave 
jn  Yorkshire.  If  this  be  admitted,  it  will  require  the  stricter 
caution  in  distinguishing  between  diluvian  and  post-diluvian 
deposits.  The  satisfactory  solution  of  the  general  problem,  as 
far  as  it  relates  to  man,  is  probably  to  be  sought  more  particu- 
larly in  Asiatic  regions,  the  cradle  of  the  human  race.  Whether 
fossil  remains  of  tne  recent  elephant,  rhinoceroi,  hippopotamus, 
and  hyEena,  are  to  be  found  in  the  dilurium  of  tropical  climates, 
becomes  also  an  interesting  branch  of  the  inquiry,  since  it  has 
been  conceived  that  the  fossil  species  of  those  races  distributed 
throughout  the  greater  part  of  the  temperate  and  frigid  zones  of 
the  northern  heniigphere,  being  different,  were  by  nature  adapted 
to  those  regions,  and  perished  where  they  lived.  In  the  mean 
time,  in  a  district  so  highly  interesting  as  the  neighbourhood  of 
Kostritz,  it  cannot  be  too  strongly  recommended  to  naturalists 
to  continue  to  explore,  and  scrutinize  with  all  that  precision 
which  the  subject  obviously  demands,  all  the  natural  circum- 
stances under  which  the  various  deposits  of  animal  remains  are 
to  be  found  in  the  fissures  and  cavities  both  of  the  gypsum  and 
limestone,  as  well  as  in  the  general  tract  of  sandy  loamy  soil 
diffused  over  the  surface  of  that  country.  In  investigating  such 
a  question,  a  comparative  view  of  the  levels  of  the  country,  in 
Telation  to  those  deposits,  would  form  an  instructive  part  of  the 
ioqitiry. 


Article  III 

On  the  Temperature  of  Mines.     By  M,  P.  Moyle,  Ei 

(To  the  Editor  of  the  Annals  of  Philosophy.) 
DEAR  SIR,  HeUlfm,  Dtc.  8,  18W. 


'■^ 


The  difference  of  opinion  evinced  by  Mr.  Fox  and  myself, 
relative  to  the  augmented  temperature  of  the  earth  in  the  descen' 
from  its  surface,  seems  to  have  drawn  considerable  attention  ; 
^nd  aa  strong  arguments  are  brought  in  support  of  decidedly 
opposite  theories,  I  consider  it  but  just  that  the  pubhc  should 
be  in  possession  of  all  the  facts,  sentiments,  and  experiments, 
to  ground  theirs.  It,  therefore,  will  become  necessary  to  make 
a  few  remarks  on  what  has  been  advanced  by  Mr.  Fox  and  Dr. 
Forbes,  in  the  Transactions  of  the  Cornwall  Geological  Society, 
as  well  as  that  published  by  the  former  in  the  Anrials  of  Philo- 
sopky. 

Some  few  of  my  earliest  experiments  yon  have  done  me  the 
favour  of  publishing  in  the  Annals  for  April  and  June  last. 
Theae  experiments,  together  with  others,  formed  the  substance 
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of  my  communication  to  the  same  Society,  and  nbich  has 
published  in  the  second  volume   of  their  Transactions,    The 
Bubstance  of  this  com niuui cation  I  conceive  it  necessaiy  in  this 

flace  to  detail,  as  I  shall  have  frequent  occasion  to  refer  to  it. 
have  since  collected  some  additional  facts  which,  I  conceive, 
will  tend  to  strengthen  very  materially  the  opinion  I  originally 
advanced.  These  shall  follow  in  the  second  place,  reserving  any 
comments  for  the  conclusion. 

As  it  is  only  by  comparing  the  different  results  of  the  experi- 
ments ofindividuals  that  the  truth,  or  an  approximation  to  it,  can 
he  elicited,  I  conceive  too  much  attention  cannot  be  paid  to  the 
manner  in  which  these  experiments  are  conducted.  With 
respect  to  the  temperatures  now  given,  where  there  has  been  any 
degree  of  uncertainty  in  the  result,  they  have  been  taken  twice 
or  thrice, in  the  same  spot,  by  different  methods,  such  as  burying 
the  thermometer  in  the  earth,  or  rock  of  the  gallery,  in  mud  or 
water,  lodging  in  the  gallery,  in  the  full  stream  of  water  flowing 
from  the  veins,  by  allowing  it  to  remain  15"  or  20  minutes  during 
each  observation,  and  by  the  correspondence  of  two  or  more 
Ihermometers  at  the  same  time. 

I  have  lately  ascertained  the  temperature  of  three  levels  which 
have  been  driven  from  Crenver  directly  under  the  deepest  level 
iaTrenoweth  (the  mine  alluded  to  in  the  Annals  for  April,  p. 416). 
At  the  depth  of  124  fathoms  below  the  adit  level,  or  y36  feet 
from  the  surface,  it  was  57° ;  at  984  feet,  68°  ;  at  1044  feet,  68°. 
Five  months  before,  when  the  miners  were  at  work  in  the  last 
mentioned  level,  the  temperature  was  68°. 

In  Oatfield  copper  mine  in  May,  1822,  the  temperature  of  the 
air  in  the  engine  shaft  at  the  adit  level  was  61°,  At  the  depth 
of  1092  feet  irom  the  surface,  it  was  77°  and  at  1272  feet,  and 
480  feet  east  of  the  shaft,  78° ;  at  1332  feet,  and  600  feet  east  of 
■-■tile  shaft,  it  was  81° ;  but  at  the  same  level,  360  feet  west  of  the 
•iritafls,  it  was  only  78° ;  neither  of  these  spots  were  working 
^{ilaces;  but  the  latter  was  more  contiguous  to  them  than  the 
l;Qther.  At  the  depth  of  1392  feet,  in  a  working  part  72  feet  east 
of  the  shaft,  it  was  80°;  and  only  24  feet  deeper,  180  feet  west 
"  the  shaft,  in  a  confined  ejid,  it  was  85°.  Here  the  water 
Dg  in  considerable  streams  from  two  small  veins,  at  the  bottom 
le  gallery,  a  few  feet  apart,  indicated  tlie  different  tempera- 
,of  82°and86;°. 

ice  the  temperature  of  the  different  parts  of  this  mine  has 

taken,  the  pumps  have  been  drawn  up  from  the  deepest 

;,  and  the  shaft,  below  the  depth  of  182  fathoms  from  the 

ace,  has  been  for  some  months  full  of  water.     At  this  level, 

temperature  was  previously  77°,  hut  a  few  months  afterwards 

jt.  last),  when  the  water  had  risen  to  the  level,  its  temper- 

a  few  feet  below  its  surface,  was  69° ;  and  at  the  deptn  of 

t  in  the  water,  it  was   71°.    A  fortnight  after   this,  I 

id  the  experiment,  and  found  the  temperature,  a  few  feet 

d2 
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below  the  IctcI,  66° ;  oiid  at  12  fathoicB,  as  befure,  deep  ii 
t^ater,  67° ;  it  having  cooled  3"  in  a  fortnight,  and  1 1°  since  its 
admission  into  the  shaft. 

In  Crenver  copper  mine,  very  little  work  has  been  done  for  a 
great  while.  At  300  feet,  and  300  feet  east  of  the  engine  shaft, 
uie  temperature  was  55° ;  at  432  feet  deep,  56° ;  at  492  feet, 
61°;  at  617  feet,  62";  at  672  feet,  C4°;  at  732  feet.  64*  in  the 
shaft ;  but  in  a  gallery  360  feet  east,  only  60" ;  at  792  feet,  63° 
in  the  shaft;  but  1200  feet  east  ofit,  only  61°;  at  852  feet,  62° ; 
but  at  180  feet  west,  it  was  64° ;  and  at  1200  feet  west,  it  was 
68°. 

Hnel  Abraham  is  on  the  same  lode  as  Trenoweth,  Crenyer, 
snd  Oatfield ;  and  is,  in  almost  every  part,  in  full  work.  At 
1332  feet  below  the  surface,  the  temperature  was  84°.  At  1392 
feet  deep,  at  the  extremity  of  the  level,  on  a  Monday  morning, 
before  the  workmen  had  returned  to  labour,  and  where  a  machine 
was  erected  for  blowing  fresh  air  to  the  miners,  the  thermometer 
■tood  at  90° ;  but  a  few  days  afterwards,  when  a  comnmnication 
had  been  formed,  it  fell  to  86=.  At  the  depth  of  1452  feet,  it 
was,  in  one  galleiy,  84° ;  and  in  another  (ihe  only  spot  where 
there  were  no  woi'kmen),  it  was  86°, 

I  shall  now  mention  the  result  of  some  experiments,  to  ascer- 
tain the  temperature  of  the  water,  at  different  depths,  in  miaen 
which  have  been  long  abandoned. 

Herland  Coppermine,  in  Gwinear,  has  ceased  working  (except 
above  the  adit),  15  years.  On  the  28th  May,  1822,  while  the 
temperature  in  the  shade  at  the  surface  was  64°,  and  in  the  tun 
74°,  I  found  that  of  the  water  running  through  the  adit,  32 
fathoms  deep,  52° ;  as  we  approached  Uie  engine  shaft,  it  wa? 
increased  to  53°;  and  on  sinking  two  self-registering  thenno- 
meters,  properly  secured  in  a  box  with  iron  weights,  the  temper- 
ature, at  the  depth  of  10.  20,  40,  60,  and  100  fathoms  in  the 
water,  and  792  feet  from  the  surface,  was  uniformly  54°.  la 
another  shaft  in  this  mine,  360  feet  north-west  of  the  great 
engine  shaft,  the  water  tunning  through  the  adit  was  54° ;  and 
at  10, 20,  and  40  fathoms  deep,  56°. 

On  the  8th  of  June,  1822,  I  visited  Huel  Poel  and  Huel  Rose 
lead  mines  near  Helston.  In  the  former,  the  temperature  of  the 
water,  at  10  and  at  20  fathoms  deep,  was  53°,  In  another  shaft 
it  was  precisely  the  same. 

In  Huel  Rose,  the  water  in  the  engine  shaft  was,  at  60  feet 
deep,  53^° ;  at  120  feet,  53-1° ;  at  240  feet,  53^° ;  and  at  300 
fiset,  only  63°.  The  time  allowed  for  the  thermometer  to  remain 
at  the  different  depths  (except  the  last)  was  10  minutes,  which, 
perhaps,  was  scarcely  long  enough. 

In  Huel  Alfred  (visited  in  July,  1822),  the  temperature  of  the 
water  in  the  adit,  1 8  fathoms  below  the  surface,  was  56° ;  and  at 
the  several  depths  of  60,  120.  240,  360,  600.  and  672  feet  of 
water,  or  780  i'eet  from  the  surface,  it  was  uniformly  the  same. 
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Relistian  mine  in  Gwinear  (visited  on  the  same  day)  la 
reported  to  have  been,  when  at  work,  much  Iiotter  than  mines  in 
general ;  but  I  found  the  water  in  the  adit,  25  fathoms  deep, 
only  56°  ;  and  at  1(J,  20,  and  25  fathoms  below  the  adit,  it  was 
still  the  same. 

Huel  Ann  an  old  tin  mine,  363  feet  above  the  level  of  the  aea, 
is  situated  ingranile,  andison  thesaipelode  as  HuelTrurapet,  in 
the  pariah  of  Wendron.  This  mine  has  not  been  wrought  for  the 
last  20  years, but  is  to  be  immediately  reworked  ;  andmenhave 
conse<}Uently  been  employed  to  open  tliat  part  of  the  mine  above 
the  adit.  On  uncovering  a  shaft,  1  found  that  I  could  drop  120 
fathoms  perpendicular.  This  I  did  with  half  a  hundred  weight, 
to  which  was  affixed  a  common  bottle  properly  corked,  sealed 
and  secured,  so  that  with  a  small  cord  affixed,  the  cork  waa 
withdrawn  afler  a  lapse  of  a  few  minutes.  The  water  thus 
drawn  from  the  bottom  was  of  the  temperature  of  53°,  and  a 
pint  of  it  left  only  a  residuum  of  1-^  gr.  I  then  sunk  a  day  and 
night  thermometer  properly  secured,  as  in  my  former  experi- 
ments, and  found  the  temperature  at  tlie  depth  of  30,  60,  120, 
240,  and  at  720  feet,  oi  the  bottom  of  the  mine,  uniformly  of  the 
temperature  of  62°.  The  adit  is  14  fathoms,  thus  making  the 
depth  from  the  surface  804  feet ;  and  the  thermometer  waa 
allowed  to  remain  atthe  bottom  of  the  water  for  four  hours. 

On  repeating  my  experiments  on  the  temperature  of  the 
water  in  the  Herland  mine,  I  found  the  heat  at  all  depths,  &■ 
before  stated,  viz.  64°  in  the  old  engine  shaft,  and  6fa  in  an- 
other about  60  fathoms  distant ;  and  in  a  third,  not  before  tried, 
the  water  was  only  52°.  I  was  given  to  understand  by  Capt.  S. 
Grose,  who  accompanied  me,  that  all  these  shafts  extended  to 
nearly  the  same  depth.  This  circumstance  I  conceive  rather 
remarkable,  and  clearly  proves  the  operation  of  different  causes 
of  temperature  in  a  very  circumscribed  portion  of  ground. 

At  Huel  Franchise,  a  tin  and  copper  lode  in  the  parish  of  Wen- 
dron, 313  feet  above  the  level  of  the  sea,  and  parallel  with  Huel 
Trumpet.  The  water  in  this  mine,  which  has  ceased  working 
for  about  two  years,  waa  in  November  last  at  the  bottom,  oi  180 
feet  in  depth,  51°. 

Huel  Nancy  is  on  the  same  lode,  but  half  a  mile  east  of  the 
latter  mine.  This  mine  is  about  200  feet  deep,  and  indicated  at 
all  depths  51° ;  while  the  temperature  in  the  shade  at  the  surface 
was  55°.     This  mine  has  stopped  more  than  20  years. 

In  making  my  experiments  with  the  registering  thermometer, 
in  order  to  obtain  as  correct  results  as  possible,  lalways  reduce 
the  degree  of  the  mercurial  one  to  about  the  freezing  point,  by 
sprinkling  its  bulk  with  ether,  and  by  raising  the  spint  one  with 
my  tongue,    bringing  the   indices  to  correspond  before  each 


There  appears  to  be  little  or  no  difference  in  the  mean  temper- 
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ature  of  the  same  epot  ia  a  deep  and  confined  part  of  a  mine  at 

work,  in  summer  or  winter ;  or  at  least  the  miners  are  not  sensi- 
ble of  any.  Capt.  W.  Teague  assures  me,  that  he  has  often  met 
Tvilh  ice  in  great  abundance  in  Tin-Croft  mine,  at  the  depth  of 
318  feet  below  the  surface ;  and  in  such  quantities  that  the  lad- 
ders have  been  impassable  ;  deep  crevices  in  the  walla  have  been 
completely  filled,  and  icicles  hanging  abundantly  around  him. 

As  liquid  and  aeriform  bodies  convey  heat  on  a  different  prin-, 
ciple  from  that  observed  in  soUds,  viz>  by  an  actual  change  in  the 
situation  of  their  particles,  instead  of  an  augmentation  of  their 
bulk,  as  in  solids,  in  proportion  to  the  absorption  of  caloric,  it 
may  not  be  deemed  irrelevant  to  explain  this  principle,  and  apply 
it  to  the  circumstances  of  the  water  in  a  rehnquished  mine,  and 
show  how  the  whole  water  becomes  of  an  imiform  temperature. 

Supposing  the  greatest  temperature  is  at  E,  the  bottom 
of  the  mine,  and  the  whole  becomes  fiUed  with  water  by 
infiltration  from  the  surface.    This  water  must  bring  with      B 
it  a  medium  temperature  of  the  eurface,  and  the  different 
strata  of  earth  through  which  it  has  passed,  which,  if  of 
less  heat  than  that  possessed  by  the  earth  at  the  bottom, 
will  of  course  become  heated  to  the   same  degree;   it, 
therefore,  is  expanded,  and,  becoming  specifically  lighter, 
ascends  to  the  surface,  and  is  replaced  by  a  colder  portion 
from  above.   This,  in  its  turn,  becomes  heated  and  dilated, 
and  gives  way  to  a  second  colder  portion ;  and  thus  the 
process  goes  on  as  long  as  the  fluid  is  capable  of  imbibing  heat. 
Therefore,  whether  the  thermometer  is  sunk  to  A.  B,  C,  D,  or  E, 
in  an  old  mine,  it  must  be  found  of  an  equable  degree. 

M.  de  Mairan  asserts,  that  the  rigour  of  the  cold  of  winter  is 
tempered  by  the  heat  imparted  to  the  atmosphere  by  the  earth 
itself,  which  heat,  probably  possessed  from  its  origin,  is  pre- 
served and  renewed  by  the  incessant  influence  of  the  sun,  to 
which  one  half  of  its  surface  is  constantly  exposed. 

Admitting  this  fact,  the  temperature  of  the  atmosphere  must 
depend  on  the  capacity  of  the  earth  for  receiving  and  retaining 
heat,  and  for  communicating  it  to  the  aurrounding  medium. 
But  aa  the  earth  is  composed  of  land  and  water,  it  should  be 
considered  that  the  capacities  of  these  constituent  parts,  for 
receiving  heat  are  very  different.  Land,  particularly  when 
dry,  receives  heat  from  the  sun's  rays  very  readily,  but 
transmits  it  through  its  own  substance  to  great  depths  very 
slowly ;  and,  on  the  other  hand,  water,  by  reason  of  its  transpa/- 
rency,  receives  heat  veiy  slowly,  but  diffuses  what  it  receives 
more  readily. 

Dr.  Hales  found,  that  in  the  month  of  August,  1724,  when  the 
air  and  the  surface  of  the  earth  were  both  at  88°,  a  thermometer 
placed  only  two  inches  below  the  surface  of  the  earth  stood  at 
85";  another,  16  inches  under  the  aurlace,  indicated  70°;  anda 
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third,  24  inches  deep^  stood  at  68^.  The  last  two  theimometers 
preserved  the  same  temperature,  both  day  and  night,  till  the  end 
of  the  month,  and  then  fell  to  61^«the  earth  obstinately  retaining 
its  heat  at  tiiat  depth,  though  the  temperature  of  the  air  fre- 
quently varied.  On  the  26th  of  October,  a  thermometer  exposed 
to  the  air  stood  at  35*5^;  but  one  sunk  two  inches  below  the 
surface  was  heated  to  43*85^;  another,  at  the  depth  of  16 
iqcbes,  stood  at  48*8^ ;  and  another,  24  inches  deep^  showed 
50^ ;  and  from  the  1st  to  the  12th  of  November,  when  the  tem- 
perature of  the  external  air  was  27^,  a  thermometer  placed  at 
the  depth  of  24  inches,  stood  at  43*8^ ;  but  from  the  month  of 
March  to  that  of  September  in  the  following  year,  the  external 
air  was  constantly  warmer  than  the  earth  at  me  depth  of  16  or 
24  inches* 

From  these  experiments,  it  may  be  inferred  that  the  surface  of 
the  earth  is  much  heated  during  summer,  but  that  the  heat 
descends  very  slowly,  a  great  part  of  it  bein^  communicated  to 
the  air;  that  durine  the  winter  the  earth  gives  out  to  the  air 
the  heat  which  it  had  received  during  the  summer ;  and  that 
wet  summers  are  generally  succeeded  by  cold  winters* 

Marriotte's  experiments  furnish  nearly  similar  results  to  those 
of  Dr.  Hales.  Hence  it  appears  that  at  the  distance  of  about  80 
or  90  feet  below  the  surface,  provided  that  there  be  a  communi- 
cation with  the  external  air,  or  at  a  less  depth  if  there  be  no 
conununicationi  the  temperature  of  the  earth  admits  of  very 
little  variation,  and  generally  apprpaches  to  the  mean  annual 
heat; 

M.  Van  Swinden  has  observed,  that  the  greatest  cold,  and 
even  that  which  is  below  0^  of  Fahr.  if  it  lasts  no  more  than  a 
few  days,  penetrates  no  deeper  than  20  inches,  when  the  earth 
is  covered  with  snow,  and  not  above  10  inches,  if  no  snow  lies  on 
the  surface. 

Subh  facts  tend  to  prove  that  the  heat  of  the  earth  does  not 
increase  as  we  descend  into  it ;  but  at  the  greatest  depths,  it  is 
neaiTy  the  same  as  the  mean  annual  temperature  of  the  latitude. 

The  following  table  of  temperatures,  taken  by  myself,  will  be 
convenient  for  a  general  reference,  distinguishmg  the  mines  at 
work  from  those  long  since  abandoned;  and  me  medium  in 
which  the  temperatures  were  taken : 
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Secondly,  it  is  neceaaary  to  make  a  few  remarks  on  what  Mr. 
Fox  and  Dr.  Forbes  have  ntated,  tnisting  that  those  gentlemen 
will  excuse  the  liberty  which  I  have  taken. 

In  Mr.  Fox'b  tables,  the  irregular  ratio  of  augmented  tempera- 
ture is  very  conspicuous ;  as  it  appears  to  be  as  hot  at  the  depth 
of  600  feet  in  Chacewater  mine,  as  it  was  in  Dolcoath  at  the 
depth  of  1440  feet,  each  being  82°,  In  the  next  place,  it  is  as 
hot  at  420  feet  in  the  United  Mines,  as  in  Dolcoath  at  1200 
feet  J  as  hot  in  Chacewater  at  480  as  at  840  feet  in  Huel  Damsel ; 
as  hot  at780  feet  in  Treskerby  as  at  1380  in  Dolcoath,  &c.  8cc. ; 
and  hotter  in  the  United  Mines  at  the  depth  of  1080  feet  than  in 
any  other  mine  in  the  county.  From  this  statement,  it  appears 
that  the  temperature  of  the  earth  in  Chacewater  increases  27°  in 
540  feet  in  depth ;  while  Dolcoath  is  augmented  only  the  same 
in  1380  feet;  and  the  United  Mines  the  same  number  of 
degrees  in  1080  feet,  or  exactly  double  the  depth.  These  facts 
would  induce  me  to  look  upon  the  progressive  ratio  of  heat  in  a 
different  light  from  those  gentlemen. 

Mr.  Fox  and  Dr.  Forbes  are  at  variance  in  opinion  about  fixing 
a  limit  as  to  the  precise  point  below  the  surface,  for  the  com- 
mencement of  augmented  temperature  :  an  examination  of  an 
experiment  or  two  will  prove  the  confidence  we  may  place  in  the 
conclusions  of  either. 

Mr.  Fox  commences  at  50  feet,  and  Dr.  Forbes  at  200  feet, 
below  the  surface  ;  and  from  the  extreme  temperature  observed 
in'  our  deepest  mines,  would  deduct  6°  for  artificial  and  extra- 
neous causes  of  heat,  thus  reducing  the  actual  degree  at  about 
ISOOor  1400  feet  from 72°  to  74°;  and  after  the  ratio  of  i°for 
every  50  feet,  it  would  be  at  the  depth  of  1044  feet,  68°.  Now 
reverse  the  order  of  calculation,  and  we  shall  find  Mr.  Fox  to 
make  it  69^",  and  Dr.  Forbes,  66-^°  for  the  same  depth.  This 
is  the  precise  depth  of  the  lowest  of  the  three  levels  driven  under 
Trenoweth  from  Crenver,  the  temperature  of  which  is  actually 
only  68°,  although  a  spot  not  in  the  course  of  working,  yet  has 
a  distant  communication  with  the  mine  in  general,  and  at  a 
working  spot  on  the  same  level,  the  temperature  is  but  68°,  after 
being  exposed  to  all  the  extraneous  sources  in  common. 

Dr.  Forbes  remarks  (and  Mr.  Fox  in  his  last  communication 
says  the  same),  "  hence  it  follows,  that  the  natural  temperature 
ofthe  earth  in  the  mines  in  Cornwall,  at  the  depths  mentioned, 
must  be  considerably  above  that  of  the  mean  of  the  climate. 
This  conclusion  is  equally  deducible  from  many  facts  which 
have  been  observed  in  mines.  The  most  conclusive  of  these  is 
the  high  temperature  of  extensive  collections  of  water  in  aban- 
doned mines,  or  in  parts  of  mines  that  have  been  long  since 
abandoned.  In  cases  of  this  kind,  it  is  impossible  to  believe 
that  the  temperature  can  have  been  derived  from  any  other 
iMurce  than  the  rocky  walls  of  the  cavity  in  which  it  is  con- 
tained.; and  as  these  walls  could  not  derive  their  temperatura 
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Bay  foreign  source,  the  concluaioa  is  equally  in  fai 
~  ^,ural  higS  temperature  of  tbe  body  of  this  earth  at  cert^ 

.  WiW  these  gentlemeo,  I  would  ask,  gtill  maiDtain  the  same 
■uitimenls  ?  If  so,  their  theory  must  fall  to  the  ground,  as  we 
can  now  clearly  prove  that  these  very  collections  of  water  possess 
even  n  less  temperature  than  the  supposed  mean  of  the  climate  ; 
c,  g.  Uuel  Ana,  and  the  third  shaft  iu  Herland ;  one  130,  and  the 
uther  160  fathoms  in  depth,  Ding  Dong,  Huel  Rose,  HuelFrao- 
chise,  &c. 

The  only  instances  of  importance.  Dr.  F.  brings  in  support  of 
this  hypothesis,  are  the  folfoning :  a  large  isi^lated  collection  of 
water  in  Botallack  mine  is  stated  to  be  6^  at  the  depth  of  ^out 
400  feet  from  the  surface.  Here  it  may  be  necessary  to  refer  to 
his  general  description,  and  we  find  it  is  an  old  working  full  of 
water,  80  fathoms  deep  below  the  gallery  at  400  feet,  and  is 
under  the  aea.  The  surface  of  this  water  is  62°,  while  the  air 
was  66° ;  the  heat  of  this  water  at  Ike  bottom  of  the  working  is 
not  given.  He  continues,  "  a  still  stronger  instance,  perhaps,  in 
support  of  the  came  conclusion,  is  affi>rded  by  the  details  of 
tbe  other  submarine  mine  Little  Bonnds.  This  mine  was 
formerly  worked  to  tlie  depth  of  600  feet.  Of  late  years,  very 
little  has  been  done,  and  the  water  has  risen  to  within  40 
fathoms  of  the  adit,  where  it  is  kept  stationary  by  the  partial 
operation  of  the  pnmps.  There  is  thus  a  permanent  body  of 
water  extending  from  the  depth  of  300  to  that  of  600  feet  below 
the  surface,  and,  perhaps,  to  half  that  distance  horizontally. 
This  water,  as  discharged  by  the  pnmps  in  1822,  is  of  the  tem- 
perature of  66^°."  Pray  what  has  this  to  do  with  the  tempera- 
ture of  the  central  part  or  bottom  of  the  collection  ?  And  yet 
Dr.  F.  in  nearly  the  following  page,  states,  that  a  large  body  of 
water  resembling  the  last  has  accumulated  in  tbe  old  wrought 
part  of  Ding  Dong  mine ;  at  the  depth  of  444  feet  below  the 
surface,  the  workmen  had  just  cut  through  the  barrier  which 
divided  them  from  this  old  working,  and  the  stream  of  water 
which  issued  forth  (and  which  was  the  bottom  of  the  large  col- 
lection), was  only  S'-i",  thus  at  once  proving  what  is  actually  the 
case,  that,  as  I  before  stated,  it  may  be  aa  cold  at  the  very  cen- 
tre of  the  earth  as  at  any  distance  beneath  its  surface. 

In  the  next  place,  I  do  not  conceive  that  their  opinion  can 
be  supported,  because  Dr.  Forbes's  philosophical  reasoning  on 
all  the  extraneous  sources  of  caloric  falls  short  of  what  is  actually 
observed,  and  that  we  must  attribute  this  extra  portion  as  derived 
from  the  earth  itself;  for  I  should  imagine  that  there  are  few 
more  difficult  problems,  than  a  true  estimation  of  the  power  of 
the  infinite  sources  of  caloric  in  a  mine  in  the  full  course  of 
working. 

In  making  a  few  observations  on  tbe  foregoing  experiments,  I 
muut  remark  in  the  hrst  place,  that  in  mines  which  are  at  work 
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scarcely  two  places  of  equal  depth  below  the  surface,  and  under 
similar  circunista.nces,  exhibit  the  same  temperature.  As  these 
differences  and  irregularities  of  temperaUire  always  occur  in 
mines  which  are  at  work,  they  must  arise  from  adventitious 
causes.  I  am,  therefore,  of  opinion,  that  the  true  temperature 
of  any  part  of  a  mine  in  the  full  course  of  working  is  difficuli:  of 
attaiunient,  and  that  we  must  have  recourse  to  those  mines,  and 
parts  of  mines,  which  have  been  long  since  quitted  by  the  miner, 
iu  order  to  obtain  any  thing  like  a  true  datum. 

The  hot  springs  which  frequently  occur,  while  they  prove  the 
existence  of  causes  sufficient  to  give  them  their  high  degree  of 
temperature,  prove,  at  the  same  time,  by  their  rarity,  the  local 
ajid  adventitious  nature  of  those  causes. 

'  [  cannot  conclude  without  stating,  that  I  hope  those  gentle- 
men who  have  taken  such  an  interest  in  the  present  inquiry,  will 
not  lose  sight  of  it,  but  avail  themselves  of  every  opportunity 
likely  to  develope  this  apparently  mysterious  subject;  and  as  we 
ore  in  possession  of  the  temperatures  ofHuel  Ann,  and  the  Her- 
land  mine,  and  which  are  to  be  immediately  reworked,  and  of 
Huel  Abraham,  our  deepest  mine,  which  report  says  is  about  to 
be  reHaquished,  I  think  a  favourable  opportunity  will  occur  to 
reverse  the  nature  of  our  present  experiments,  and  thus  aSbrd 
by  synthesis,  as  well  as  analysis,  an  accurate  statement  of 
&cts.  1  am,  Sir,  vour  obedient  servant, 

M.  P.  MOYLE. 


On  the  Slate  of  Water  and  Aeriform  Matter  iu  Caviliesfoitnd  in 
certain  Cri/stah.    By  Sir  liumphry  Davy,  Bart.  PRS.* 

Theke  are  few  inquiries  in  natural  science  more  calculated  to 
awaken  our  curiosity,  than  those  relating  to  the  changes  which 
the  matter  composing  the  surface  of  our  globe  has  undergone. 
The  imagination  is  excited  by  the  maguitude  of  the  operations 
by  the  obscurity  of  the  phenomena,  and  the  remoteness  of  the 
time  at  which  tney  occurred  ;  and  all  the  intellectual  powers  are 
required  to  be  brought  into  activity  to  find  facta  or  analogies,  or 
to  institute  experiments,  by  which  they  may  be  referred  to  known 
causes. 

The  ciystallizationB  constituting  the  whole  of  the  rocks  which 
are  usuallv  called  primary,  and  those  found  in  such  abundance, 
even  in  tne  rocks  wliich  are  termed  secondary,  pnive  that  a 
considerable  part  of  the  materials  of  the  surface  of  the  globe 

*  From  the  PhUosophical  Transaclj*: 
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miiBt  bave  been  either  fluid  or  aeriform  ;  for  these  are  the  only 
states  from  which  the  regular  arraDgemeiitB  of  the  molecules  of 
bodies  constituting  crystals,  can  be  produced. 

Geologists  are  generally  agreed  that  the  greater  number  of  the 
cryatalline  mineral  aubstances  must  hare  been  previously  in  a 
liquid  state ;  but  different  schools  have  BuppOasd  dinerent 
causes  for  their  solution ;  some  attributing  this  etfect  principKlly 
to  the  agency  of  water,  others  to  thatof  hea*. 

When,  however,  it  is  considered,  that  the  solvent  power  of 
water  depends  npon  its  temperature,  and  its  deposition  of  sulid 
matters  upon  its  change  of  state  or  of  temperature  ;  and  that 
being  a  gravitating  ■ubstance,  the  same  quantity  must  always 
belong  to  the  globe,  it  becomes  difficult  to  allow  much  TJfflght  to 
the  arguments  of  the  Wernerians  or  Neptuniats,  who  have  gene- 
rally neglected,  in  their  speculations,  the  laws  of  chemical 
attraction. 

There  are  many  circumstances,  on  the  contrary,  favourable  to 
tfeat  part  of  the  views  of  the  liuttoniana  or  Plutonists,  relating  to 
the  cause  of  crystallization  ;  such  as  the  form  of  the  earth,  that 
of  an  oblate  spheroid  flattened  at  the  poles ;  the  facility  with 
which  heat,  bemg  a  radiating  substance,  may  be  lost  and  dissi- 
pated in  free  space  ;  and  the  observations  which  seem  to  show 
the  present  existence  of  a  high  temperature  in  the  interior  of  the 
globe. 

I  have  often,  in  the  course  of  my  chemical  researches,  looked 
for  facts  or  experiments,  which  might  throw  some  light  on  this 
interesting  lubject,  but  without  success,  till  about  Uiree  years 
ago;  when,  in  considering  the  state  of  the  fluid  and  aeriform 
matters  included  in  certain  crystals,  it  appeared  to  me,  that 
these  curious  phenomena  might  be  exammed  in  a  manner  to 
afford  some  important  arguments  as  to  the  causes  of  the  forma- 
tion of  the  crystal. 

It  is  well  known  that  water,  and  all  fluids  at  usual  tempera- 
tures, are  more  expansible  by  heat  than  siliceous  or  other  earthy 
matters ;  and  supposing  these  crystals  to  have  been  formed,  and 
the  water  or  fluid  enclosed  in  them,  at  a  pressure  and  tempera- 
ture not  very  nnhke  those  of  our  existing  atmosphere,  this  fluid 
ought  to  fill  nearly  the  same  space  as  when  included,  and  the 
elastic  fluid  confined  with  it,  supposing  it  n  on -absorbable,  ought 
to  be  in  the  same  state  of  density.  On  the  contrary,  if  the 
earthy  matter  and  the  fluid  separated  from  each  other  under  a 
much  higher  temperature  than  that  now  belonging  to  the  sur- 
face, a  certain  vacuum  might  be  expected  in  the  cavity  from  the 
contraction  of  the  fluid,  and  if  any  gas  were  present,  a  consider- 
able rarefaction  of  it ;  and  though,  supposmg  a  much  higher 
temperature  on  the  surface  of  the  globe,  the  atmosphere  formed 
by  aqueous  vapour  must  have  had  much  greater  absolute  weight, 
which,  as  liquids  are  compressible,  must  have  influenced  the 
volume  of  the  fluid  at  the  time  it  was  enclosed,  a  circumst&nc* 
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L  which  would  render  it  impossible  to  draw  any  conclusion  as  to  ^ 
^e  exact  temperature,  yet  sUU  the  experiments  appeared  to 
lOffer,  on  any  view,  interesting  resQlts ;  and  I  was  the  more 
desirous  of  performing  them,  as  I  believe  the  nature  of  the  fluid 
'  iBnd  aeriforiQ  matters  mcluded  in  rock  crystals  and  other  silice- 
ous stones,  has  never  been  accurately  ascertained. 

Having  purchaHed  eome  crystals,  and  having  had  others  com- 
'Biitted  to  my  care  by  the  liberality  of  my  Brother  Trustees  of  the 
British  Museum,  and  of  my  friend  Prof.  Euckland,  I  proceeded 
to  make  the  necessary  experiments  upon  them.  It  will  be 
improper  for  me  to  take  up  the  time  of  the  Society  by  a  minute 
description  of  my  manipulations.  Holes  were  drilled  in  the 
crystals  by  the  use  of  diamonds,  Generally  by  Mr.  Newman, 
wider  distilled  water,  or  mercury,  tne  gas  was  expelled  by  the 
introduction  of  wires,  and  the  fluids  included  in  the  cavities 
were  drawn  out  by  means  of  fine  capillary  tubes,  and  experi- 
ments were  afterwards  made  to  determine  the  space  they  occu- 
pied, which  had  been  accurately  measured  and  marked  upon 
the  crystal,  The  chemical  nature  of  the  fluid  and  gas  was 
'  determined  by  processes  which  were  necessarily  difficult  from 
the  smailness  of  the  quantities  operated  upon  ;  but  which  are 
too  weU  known  to  the  chemical  philosophers  of  this  Society  to 
inecd  description. 

■  The  first  three  crystals  that  I  examined  were  from  Schemnitz, 
tin  Hungary ;  the  cavities  that  they  contained  were  proved  not  to 
be  permeable  to  the  atmosphere,  by  exposure  to  rarefied  air, 
alone,  and  under  water,  in  the  receiver  of  an,  air-pump,  a  cir- 
I  cumstance  which  it  was  necessary  always  to  attend  to,  in  order 
to  render  the  experiment  availing, 

A  cavity  in  one  of  the  crystals  was  pierced  under  oil,  three 
under  distilled  water,  and  one  under  mercury.  In  all  of  them 
the  fluid  rushed  in  when  the  cavity  was  opened,  and  the  globule 
of  elastic  fluid  contracted  so  as  to  appear  from  six  to  ten  times 
-less  than  before  the  experiment.  The  fluid  in  all  the  crystals 
(in  two  it  was  minutely  examined)  was  found  to  he  water  nearly 
-pure,  containing  only  a  minute  portion  of  the  alkaline  sulphates. 
"The  elastic  fl^uid,  as  well  as  I  could  asceftain  from  the  very 
iminute  quantities  t  could  procure,  appeared  to  be  azote,  unmixed 
with  any  other  substance. 

The  largest  cavity,  which  was  in  the  crystal  put  into  my  hands 

i~      by  Prof,  Buckland,  contained  a  space  equal  to  74'5  grains  of 
mercury;  the  water  in  it  equalled  in  volume  48'1  grain  mea- 
Bures  of  mercury ;  and  the  globule  of  air,  after  the  experiment, 
equalled  in  diameter  a  globule  of  mercury  weighing  4'2  grains, 
so  that  the  elastic  fluid  nad  contracted  at  least  between  six  and 
seven  times. 
In  the  other  experiments,  the  cavities  being  much  smaller  the 
aoautities  of  air  and  fluid  could  not  be  accurately  measured;  but 
lere  itemed  to  be  nearly  the  same  relation  between  the  space 
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of  them  the  contraction  of  the  globule  of  aeriform  matter  was 
evidently  greater,  and  in  one  instance  to  less  than  1-lOth  of  its 
original  bulk. 

The  fourth  crystal  that  I  experimented  upon  was  of  unknown 
locality;  but  I  have  reason  to  believe  that  it  was  from  Gua- 
najuato, in  Mexico,  as  it  strongly  resembled  some  that  Mr. 
Heuland  showed  me  from  that  place.  The  cavity  in  it  was 
extremely  small,  and  when  pierced  into,  under  distilled  water, 
the  globule  of  gas,  from  being  one-eighth  of  an  inch  in  diameter,* 
dimmished  so  as  to  be  less  than  l-25tb  ;  so  that  its  rarefaction 
was  much  greater  in  this  than  in  the  other  instances ;  the  water 
was  too  small  in  quantity  to  be  minutely  examined ;  it  seemed  to 
be  nearly  pure,  producing  a  cloudiness  barely  perceptible  in 
solutions  of  nitrate  of  silver  and  muriate  of  baryta. 

It  was  an  interesting  point  to  ascertain  whether  the  same 
circumstances  occurred  in  productions  found  in  rocks  wliicb 
have  been  generally  considered  as  of  igneous  origin,  such  as  the 
basaltic  rocks  in  the  neinhbourhood  of  Vicenza,  the  chalcedo- 
nies of  which  so  often  afiord  included  water.  I  found  it  much 
more  easy  to  make  experiments  of  this  kind,  and  to  procure 
specimtins,  which  were  abundantly  supplied  to  me  from  the  same 
sources  as  those  I  have  just  referred  to  ;  and  though  some  of 
these  specimens  proved  to  be  permeable  to  the  atmosphere,  and 
to  have  been  filled  with  water  artificially,  yet  many  occurred,  in 
which  the  sides  of  the  cavity  were  absolutely  impervious  to  air 
or  water. 

The  results  that  I  obtained  were  very  analogous.  Water  con- 
taining very  minute  quantities  of  saline  impregnations,  occa- 
sioning barely  a  visible  cloudiness  in  solutions  of  silver  and  of 
muriate  of  baryta,  was  found  to  be  the  fluid  ;  the  gas  was  azote, 
but  it  was  in  a  much  more  rarefied  state  than  in  the  rock  crys- 
tals, being  between  60  and  70  times  as  rare  as  atmospheric  air. 

The  quantity  of  water  was  to  the  void  space  in  greater  propor- 
tion than  in  the  rock  crystals.  In  the  mstance  in  which  the 
most  accurate  experiment  was  made ;  namely,  on  the  great  spe- 
cimen preserved  m  the  collection  of  the  British  Museum,  and 
which  weighed  380  grains,  the  quantity  ofwater  was  29 '9  grains, 
the  space  occupied  by  aeriform  matter  was  equal  to  11'7  grains 
of  water,  the  volume  of  the  globule  of  gas  at  the  common  pres- 
sure was  to  that  of  its  rarefied  volume  as  1  to  63, 

It  occurred  to  me  that  atmospheric  air  might  have  been  origi- 
nally the  elastic  fiuid  included  in  these  siliceous  stones  and  in  the 
crystals,  and  that  the  oxygen  might  have  been  separated  from 
the  azote  by  the  attraction  of  the  water,  and  a  direct  experiment 

■  I  have  not  thought  it  necessary  to  refer  to  tlie  heights  of  the  birometet  and  tlier- 
momcter  in  these  experimenu,  as  it  ie  impOBsible  to  guin  mij  other  than  general 
tettJCL,  upon  quantitiui  in  wlact)  difference:!  uiuDg  frum  atmi»>[iheric  temperature  «Dd 
pteiKure,  nouln  be  quite  nnappicdabie. 
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seemed  to  cotifinn  this  idea.  A  chalcedony  which  had  been 
bored  was  placed  in  water  free  from  air  under  a  receiver,  which 
was  exhausted  till  a  portion  of  gas  from  the  interior  of  the  crys- 
tal had  escaped  into  a  proper  receptacle.  This  gas  examined 
by  nitrous  gas  was  found  to  contain  nearly  as  much  oxygen  as 
atmospheric  air ;  so  that  there  is  every  reason  to  believe  that 
the  virater  had  emitted  oxygen  during  the  exhaustion. 

I  endeavoured  to  find  some  calcareous  secondary  rocks,  or 
crystals  belonging  to  them,  containing  cavities,  on  which  expe- 
riinents  of  the  same  kind  might  be  made  ;  but  in  a  number  of 
trials,  I  have  as  yet  found  none  impermeable  to  the  atmosphere ; 
and  the  cavities  of  such,  when  bored,  are  always  found  to  con- 
tain atmospheric  air  in  a  common  state  of  density. 
^  I  was  surprised  to  find  that  this  was  the  case  even  with  cavi- 
ties in  calcareous  spar  in  the  centre  of  a  limestone  rock  ;  yet 
these  cavities  which  contained  atmospheric  air  did  not  fill  with 
water  when  the  stone  was  placed  in  water  under  an  exhausted 
receiver.  When,  however,  it  was  dry,  and  placed  in  a  receiver 
alternately  exhausted  and  filled  with  hydrogen,  the  air  that  was 
produced  by  piercin?  the  cavities,  was  found  mixed  with  hydro- 
gen; proving  that  the  substance  of  the  stone  was  permeable  to 
elastic  fluid. 

I  hope  soon  to  be  able  to  make  further  researches  on  this 
anbject ;  but  in  reasoning  upon  the  vacuum,  or  rarefied  state  of 
the  aeriform  matter  in  the  cavities  of  these  rock  crystals  and 
chalcedonies,  it  appears  difficult  to  account  for  the  phenomenon, 
except  on  the  supposition  of  their  being  formed  at  a  higher  tem- 
perature than  that  now  belon^ng  to  the  surface  of  the  globe ; 
and  the  most  probable  supposition  seems  to  be,  that  the  water 
and  the  silica  were  in  chemical  union^  and  separated  from  each 
other  by  cooling. 

Water  in  the  temperature  of  the  arctic  winter  is  constantly  a 
ciystalUzedbody.  As  a  fluid,  its  solvent  powers  are  increased  as 
its  heat  becomes  higher,  and,  when  elastic,  the  density  of  its 
▼aponr  is  exalted  in  proportion  to  its  heat ;  so  that  an  atmosphere 
of  steam,  suppUed  from  an  indefinite  source  above  water,  would 
render  it  capable  of  receiving  a  very  high  degree  of  heat.  Lime 
retains  water  in  combination  at  a  heat  above  250^  Fahrenheit ; 
baryta  retains  it  (even  under  ordinary  pressures)  at  a  strong  red 
heaty  and  fuses  with  it.  It  is  extremely  likely  that  a  Uquid 
hydrate  of  silica  would  exist,  under  pressure,  at  high  tempera- 
tares  ;  and  Uke  all  liquid  bodies  in  tne  atmosphere,  would  pro- 
bably contain  small  quantities  of  atmospheric  air ;  and  such  a 
supposition  only  is  necessary  to  account  for  the  phenomena  pre- 
sented by  the  water  in  rock  crystal  and  chalcedony. 

As,  however,  steam  or  aqueous  vapour  may  be  considered  as 
having  a  share  in  these  results,  if  it  be  supposed  included  in  the 
cavity,  no  exact  conclusions  can  be  drawn  from  the  apparent 
degree  of  contraction  of  the  water ;  particularly  as  the  late  inge- 
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sioai  rasearches  of  Mr.  Perkins  show,  that  water  is  iiisch  more 
compressible  than  was  formerly  imagined;  and  the-volome  of 
water,  however  high  its  temperature,  must  be  influenced  by  the 
pressiure  to  which  it  is  exposed ;  so  that  a  certain  compressing 
weight  may  not  only  impede,  but  altogether  counteract^  the 
expansive  force  of  heat. 

Many  speculations  might  be  indulged  in  on  this  subject,  Imt  I 
shall  not  at  present  enter  upon  them  ;  and  I  shall  conclude  by 
observing,  that  a  fact,  which  has  been  considered  by  the  Neptu- 
nists,  above  all  odiers  as  hostile  to  the  idea  of  the  igneous  origin 
of  crystalline  rocks,  namely,  the  existence  of  water  in  them, 
seems  to  afford  a  decisive  argument  in  favour  of  the  opinion  it 
has  been  brought  forward  to  oppose. 

APPENDIX. 

Since  the  foregoing  pages  were  communicated  to  the  Royal 
Society,  I  have  made  some  new  experiments  on  the  same  sub- 
ject; all  of  them,  except  two,  offered  results  of  the  same  kind 
as  those  1  have  detailea,  and  upon  such  I  shall  not  enter ;  but 
these  two,  from  their  pecuUarity,  will  not,  I  trust,  be  thought 
unworthy  of  a  particular  notice. 

In  examining,  with  Mr.  Heuland,  the  beautiful  specimens  of 
rock  crystals  in  the  collection  of  Charles  Hampden  Turner,  Esq. 
I  observed  one  crystal  which,  Mr.  Heuland  informed  me,  was 
from  La  Grardette,  in  Daupbin^^  that  contained  a  considerable 
cavity,  in  which  there  was  a  viscid  brownish  liquid,  resembling 
in  its  appearance  and  consistence  linseed  oil.  As  the  void  space 
or  cavity  filled  with  aeriform  matter  appeared  considerable  in 
proportion  to  the  fluid,  I  expressed  a  desire  to  pierce  the  crystal ; 
and  Mr.  Turner,  hearing  of  my  wish,  W^s  so  kind  as  to  gratify  it 
in  the  most  polite  and  liberal  manner,  by  presenting  to  me  the 
specimen.  With  Mr.  Newman's  assistance  I  made  the  usual 
experiments  upon  it.  The  cavi^  was  pyramidal,  and  nearly  the 
third  of  an  inch  in  diameter.  1  soon  ascertained  that  the  fluid 
was  not  water,  as  it  congealed  and  became  opaque  at  a  temper- 
ature of  66*^.  When  the  crystal  was  pierced  under  distilled 
water,  the  water  rushed  in  and  entirely  filled  the  cavity,  so  that 
no  other  aeriform  matter  but  the  vapour  of  the  substance  could 
have  been  present :  the  water  was  rendered  white  and  cloudy, 
apparently  oy  the  substance.  I  endeavoured  to  collect  some  of 
it  ibiLchemical  examination,  but  it  was  too  small  in  quantity  (not 
equalling  in  volume  one-sixth  of  the  volume  of  the  cavity),  to  be 
submitted  to  analysis.  It  swam  on  the  water,  had  no  distinct 
taste,  but  a  sn^ell  resembling  naphtha ;  a  portion  of  it  taken  out 
mi:^ed  with  the  water,  when  exposed  to  heat  acted  hke  fixed  oil, 
and  it  seemed  to  have  a  high  temperature  of  ebullition.  It 
inflamed,  producing  a  white  smoke. 

Tlie  fact,  of  almost  a. perfect  vacuum  existing  in  a  cavity  con-. 
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tldninff  an  Expansible  but  difficultly  volatile  substance,  may  ba. 
QOnaidered  lia  highly  favourable  to  the  theory  of  the  igneous- 
QPgia  of  crystals  :  the  other  experiment  is  of  a  nature  entirely ; 
di&reDt,  though  its  result  mai/  be  explained  in  the  same  suppo- 
Bitioii. 

i  In  examining  a  crystal  in  the  collection  of  the  Royal  Institu- 
tion*  and  which  from  its  characters  I  believe  to  be  rrom  Capa6 
d'Olanda^  Province  of  Minas  Geraes^  Brazil,  I  observed  that  the 

Juantity  of  aerifgrm  matter  was  unusually  small  in  proportion  to 
le  quantity  of  fluid,  in  two  or  three  cavities  not  occupying  one- 
tenth  or  one-twelfth  of  the  space ;  and  from  the  peculiarity  of 
its  motion,  it  appeared  to  be  more  likely  to  be  compressed  than 
rarefied  elastic  fluid ;  and  in  piercing  the  sides  of  the  cavities,  I 
found  that  this  was  the  case ;  it  enlarged  in  volume  from  ten  to 
twelve  times  ;  the  fluid  was  water,  but  the  gas  was.  too  minute, 
in  quantity  to  be  examined. 

:  It  will  oe  interesting  to  ascertain  under  what  circumstances, 
and  ia  what  situations,  crystals  of  this  kind  are  found.  If  they 
be  supposed  of  igneous  origin,  they  must  have  been  formed 
qnder  an  immenst)  weight  of  atmosphere  or  fluid,  sufficient  to 
produce  a  compress!  on  jnuch  more  than  adequate  to  compensate 
for  the  expansive  efiects  of  heat,  a  supposition  which,  in  conse- 
quence of  Ojlr.  Perkins's  experiments,  already  alluded  to».  may  be- 
easily  formed. 


Article  V. 

On  Grey  Whin.    By  N.  J.  Winch,  JEsq. 
(To  the  Editor  pf  the  Annals  bf  Philosophy.) 

BEAR  SIR,  NewcoMae-upon-TyHey  Dde.  18,  182?. 

Though  I  believe  it  to  be  generally  known  to  such  of  your 
readers  as  have  paid  attention  to  the  geology  of  Britain,  that  tfie 
>irorkmen  engaged  in  the  coUieries  and  quarries  of  the  north  of 
England  and  Scotland  apply  the  term  whin  not  only  to  basalt  or 
greeostohe,  but  to  iuost  other  species  of  hard  stone,  yet  t  am  not 
aware  that  a  peculiar  rock  called  by  them  ^ey  whin  has  ever 
attracted  particular  notice.  The  rock  constituting  the  stratum, 
or  possibly  strata  in  question,  consists  of  minute  grains  of  hair- 
hrown. compact  felspar  or  clinkstone,  with  a  few  spangles  of 
silvery  mioa  scatter^  through  it.  From  the  close  cohesion  of 
its  small  particles,  it  might  be  mistaken  at  first  sight  for  clink- 
stone, BtroDsly  resembling  the  well-known  rock  of  Lamlash,  but 
hy  a  lens,  t£e  granular  texture  is  detected,  and  the  difference 
betweea  them  easily  proved.    Owing  to  this  compact  texture, 

N^  Series,  vol.  v.  e 
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and  the  nature  of  its  component  parts,  it  is  both  Iteavy  and 
tough,  requiring  a  smart  blow  ofthe  hammer  to  break  it.  Before 
the  ulowpipe,  it  fuses  without  much  difficulty,  into  a  pale-browtt 
glass  ;  it  is  not  magnetic  like  basalt.  At  St.  Anthon's  colliery 
(see  Geological  Transactions,  vol.  iv.  p.  41),  the  bed  lies  nearly 
104  fathoms  from  the  surface  of  the  earth,  and  is  a  foot  in 
thickness ;  its  situation  is  between  a  stratum  of  strong  white 
post  (sandstone)  seven  feet  thick,  and  a  stratum  of  blue  metal 
(shale,  slate  clay)  eight  and  a  half  feet  thick.  In  Walbottle 
Dene,  five  miles  west  of  Newcastle,  a  similar  stratum  creeps  out 
by  the  edge  of  the  brook ;  but  its  thickness  or  relative  positioa 
cannot  there  be  so  accurately  ascertained  as  at  St.  Anthony's,  where 
a  shaft  has  been  sunk  through  it.  Whether  this  be  a  continua- 
tion ofthe  same  bed,  I  cannot  determine;  but  the  high  main  coal 
cropping  out  at  Benwell  Hills,  two  miles  to  the  east  of  Walbottle, 
and  this  bed  lying  "iU  fathoms  below  that  seam,  1  am  inchned  to 
coiisiderthemone  and  the  same,  notwithstanding  the  stone  is  finer 
grained  at  the  latter  place  ;  for  all  our  coal  strata  rise  to  the  clay 
m  succession  towards  the  west  and  south-west. 

It  is  by  no  means  improbable  that  similar  beds  may  he  known' 
to  esist  m  other  districts  ;  but  never  having  heard  of  a  stratum, 
of  compact  felspar  and  mica,  as  a  member  of' a  coai Jhrmation, 
you  will  oblige  me  by  giving  publicity  to  this  short  notice  through 
the  medium  of  your  journal. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

N.J.WixcH. 


Qiieries  on  the  Phtmhago  formed  in  Coal  Gas  Retorts. 
By  the  Rev.  J.  J.  Conybeare,  MGS. 

(To  the  Editor  of  the  Aniiah  of  Philosophy.) 

MY  DEAR  SIR,  BalhEailon,  Da:  15, 1888, 

The  very  general  use  of  coal  gas,  and  the  degree  of  scientific 
information  mostly  to  be  found  in  those  connected  with  its  manu- 
facture, render  it  probable  that  for  many  persons  the  remarks 
which  I  am  about  to  offer  will  possess  but  httle  of  novelty.  Aa, 
however,  I  am  not  aware  that  this  subject  has  yet  been  noticed 
in  any  periodical  or  oiher  pubhcation,  1  venture  to  intrude  them 
on  the  notice  of  your  readers,  rather  indeed  in  the  hope  of 
obtaining  further  information  from  those  who  are  more  compe- 
tent than  myself,  than  of  adding  much  to  the  public  stock. 
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The.  cast-iron  retorts  used  in  the  Bath  gas  works,  being,  on 
ah  average,  somewhat  less  than  one  inch  and  a  quarter  in  thick- 
ness, are  burned  through,  as  it  is  technically  termed,  in  the  part 
exposed  to  the  greatest  heat,  in  about  18  months.  After  this 
they  are  of  cpurse  no  longer  serviceable.  This  destruction  is 
effected  by  the  progressive  oxidation  and  scaling  off  of  the 
metal.  The  scales  consist  chiefly  of  peroxide  of  iron,  and  the 
powder  which  they  afford  by  grmding  and  washing  might  be 
applied  to  any  of  the  purposes  for  which  the  crocus  martis  is  in 
request.  It  is  observable  that  the  portion  of  cast-iron  which 
remains  unoxidated  in  the  parts  exposed  to  a  strong  heat  is 
found  to  present,  on  being  broken,  a  texture  much  more  highly 
crystalline  than  that  of  the  portion  further  removed  from  the 
action  of  fire.*  Is  this  simple  development,  or  is  it  to  be 
ascribed  to  that  mysterious  re-arrangement  of  particles  which 
in  some  other  cases  appears  to  take  place  at  a  heat  short  of 
actual  fusion  ? 

.  The  unserviceable  retorts  on  being  withdrawn  from  their  beds 
are  found  hned  with  a  coating  of  plumbago  averaging  the  thick- 
ness of  four  inches.  This  coating  is  thickest  towards  the  bot- 
tom of  the  retort,  nearer  to  its  mouth  it  becomes  scantier  and 
more  intermixed  with  coaly  and  fuliginous  matter.  The  general 
aspect  of  the  predominant  variety  may  be  thus  described : 
Colour^  iron-grey,  somewhat  lighter  than  that  of  native  plum- 
bago ;  texture f  scaly ;  strnclure,  mammillated,  usually  in  very 
close  aggregation ;  some  specimens  exhibit  this  structure  on 
the  larger  scale  ;  generally  it  is  discoverable  only  by  the  use  of 
the  lens ;  hdrduess,  somewhat  variable,  but  always  greater  than 
that  of  the  best  native  plumbago ;  scratches  gypsum,  but  is 
scratched  by  calc-spar;  lustre  of  the  exterior  surface  (especially 
where  the  mammillated  structure  is  distinct),  sometimes  very 
considerable  :  lustre  of  the  fracture  usually  but  small :  the  powder 
uniformly  resembles  that  of  common  plumbago,  excepting  that 
it  is  somewhat  less  brilliant. 

In  another  variety,  the  structure  of  the  mass  is  stalactitic,  and 
its  texture,  where  broken,  perfectly  compact  and  uniform;  even 
under  the  lens,  this  variety  closely  resembles  some  of  the  stalac- 
titic grey  ores  of  manganese,  and  occasionally  exhibits  on  the 
surface  a  considerable  degree  of  iridescence.  The  mass  for  the 
^ater  part  gives  evidence  of  its  gradual  formation,  by  its  slaty 
aspect,  and  tendency  to  break  with  greater  readiness  in  the 
direction  of  what  may  be  termed  its  strata.  In  many  parts^  it  is 
rifty,  and  the  rifts  are  usually  coated  with  a  brilliant  deposition 
of  a  lighter  colour  than  the  general  mass.     Fragments  projected 


*.  Fcv  tfaia  obMTvatum,  at  weU  as  for  most  of  the  facts  contained  in  tliis  letter,  I  am 
indebted  to  the  kindness  of  Mr.  £astwi«k,  the  inteUigent  and  obliging  supeiintendent  of 
the  Bath  Gas  Works. 
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on  nitre  deflagrate,  but  not  rapidly,  leaving  after  combustion 
traces  of  iron.  Some  rude  experiments  gave  me  reason  to  think, 
that  the  quantity  of  iron  varied  in  ditterent  specimens,  and  that 
it  scarcely  amounted,  at  the  most,  to  the  nine  per  cent,  stated 
by  Berthollet  to  exist  in  native  graphite.  That  the  substance 
in  question  is  a  true  artificial  plumbago  admits,  I  apprehend,  of 
no  doubt.  It  must  be  formed  plentifully  in  many  other  gas 
works  besides  those  of  Bath,  and  must,  therefore,  in  all  probabi- 
lity have  attracted  the  notice  of  persons  tar  better  able  to  inquire 
into  its  production  and  properties  than  myself.  In  our  works  it 
has  not  yet  been  converted  to  any  useful  purpose.  In  writing  or 
drawing,  its  hardness  and  general  want  of  compactness  render 
it  in  its  crude  state  altogether  unserviceable.  When  finely  pow- 
dered and  washed,  it  might  be  used  in  composition  pencils.  For 
the  domestic  uses  to  which  plumbago  is  applied  in  coating 
grates,  &c.  I  have  found  it  to  answer  sufficiently  well;  but  it  ia 
objected  by  the  savantes  in  housewifery,  that  it  has  not  a  suffi- 
cient lustre,  and  would,  therefore,  I  suppose,  be  seldom  used  by 
them ;  but  where  preservation  only,  and  not  ornament,  was  the 
object,*  I  have  been  informed  that  it  has  been  apphed  with  suc- 
cess to  the  purpose  of  covering  razor  strops.  For  that  of  dimi- 
nishing friction,  and  for  the  manufactory  of  crucibles,  furnaces, 
8tc,  it  would,  1  should  apprehend,  answer  sufficiently  well,  for  tha 
latter  especially.  It  appears  from  a  paragraph  in  the  article 
Coinage  (Supplement  to  Encycloptedia  Britannica),  that  the  blue 
pots  used  ill  the  mint  are  all  of  foreign  manufactory,  those 
made  in  this  country  containing  loo  small  an  admixture  of  black 
lead.  Is  this  to  be  attributed  to  the  scarceness  of  that  material, 
or  to  the  want  of  sufficient  tenacity  in  the  English  clay  witb 
which  it  is  worked  up,  rendering  its  addition  beyond  a  certain 
point  impracticable  ? 

But  whether  this  substance  prove  useful  or  worthless  in  an  eeo-- 
nomical  view,  its  occurrence  cannot  fail  to  strike  the  more  spe- 
culative inquirer  as  adding  one  more  to  the  many  instances  in 
which  the  unintentional  products  of  art  have  been  found  to 
resemble  those  of  nature,  and  as  contributing,  remotely  at  least, 
to  throw  fresh  hght  upon  one  of  the  most  controverted  points  of 
geological  theory.  Plumbago  is  well  known  to  be  among  the 
most  iiifuiible  of  mineral  substances.  Now  in  the  present  cases, 
if  not  the  whole  of  its  mass,  at  least  all  those  portions  in  which 
the  mammillated  structure  is  discernible,  and  yet  more  its  stalac- 
titic  form,  must  have  been  brought  to  a  state  of  fusion  by  a  heat 
inferior  to  that  at  which  cast-iron  begins  to  run.     Will  this  ba 

•  I  know  not  at  what  price  it  might  be  rendered,  but  as  its  production  is  matter  of 
necessity,  and  it  is  at  preBent  eoasideiEd  as  uaeleas,  the  charge  could  scarcely  be  high. 
The  retail  price  of  the  black  lead  of  the  ehops  i>  Si.  per  lb.  and  it  in  naid  to  be  m  Jch 
aduherBted  by  (he  admixture  of  a  mieiceous  hasmatile  obuuned  near  Bovry  Tiacfy 
tCJ.  Devon),  which  must  be  iDJuriouB  to  its  preaertative  qualities. 
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ik%  better  accoanted  for  by  the  long  duration  of  the  heat,  or  by 
-aasmniDg  that  this  compound,  like  some  others,  is  more  fusible 
«t  tho  moment  when  its  constituents  first  enter  into  chemical 
•oiiion.  Should  it  be  apprehended  that  no  actval fusion  whatso- 
ever has  taken  place,  the  formation  and  consolidation  of  the  sub- 
stance by  heat  without  fusion  will  still  furnish  the  vulcanist 
with  a  new  point  of  aqaloey. 

Believe  me,  my  dear  Sir,  very  truly  yours, 

J.J.  CONYBEABE. 

p.  S.  The  character  of  some  portions  of  this  plumbago  has 
struck  me  as  not  unlike  that  ascribed  to  the  points  of  charcoal 
altered  and  fused  by  voltaic  electricity,  in  some  late  American 
experiments. 


Article  VII. 

On  the  CompressibiKty  of  Water.    By  Prof.  Oersted.* 

JPbof.X)ebsteD|  several  years  since,  laid  before  the  Royal 
SpCiM^ty  of  Copenhagen  some  experiments  on  the  compression  of 
water,  and  showed  at  that  time  that  this  might  be  effected  by  a 
awJi  smaller  power  than  is  generally  supposed,  provided  the 
jostrument  waa  constructed  according  to  the  well-Known  prin- 
cipls,  that  a.pressure  acting  upon  a  small  surface  of  an  enclosed 
llquia  had  the  same  effect  as  a  power  equaUy  great,  acting 
vpoo.^acb  similar  part  of  the  whole  surface.  For  the  compres- 
^lon  of  water  he  made  use  of  a  large  cylinder  of  brass  upon  which 
poa  smaller  was  screwed,  fumisbed  with  a  well-fitted  piston.  He 
WMi  tharefore^  able  to  show  the  compression  of  water  by  a  small 
bower,  quite  as  well  as  Abicb  and  Zimmermann  had  done  by  many 
^andred  pounds  weight.  To  "measure  the  power,  a  tube  full  of 
'air,  which  was  eonfined  by  mercury,  was  used^  by  which  contri- 
irfmpe,  of  course,  the  air  underwent  the  same  pressure  as  the  water 
from  wbicb  it  was  separated  by  the  mercury.  According  to  the 
pfttciple,  (that  the  compression  of  the  air  is  in  proportion  to  the 
pressing  power,  it  was  easy  to  calculate  this  power.  But  notwith- 
standing the  great  strength  of  the  brass  cylinder  in  which  the  water 
was  compressed,  it  was  possible  that  it  might  have  given  way,  so 
•ll^t  not  only  the  compression  of  the  water  might  have  been  mea- 
NURe^y  but  a  result  obtained,  in  which  the  fiexibiUty  of  the  instrument 

'     *  Sstzmeted  (torn  a  memoir  tttui  before  die  Boyal  Socie^  of  CopeohageEi,  1822. 
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-was  inclttded.  In  tbe. first  experiment  of  M.  Oersted,  aer^FrisUas 
in  all  those  of  former  philosophers.  Canton  only  excepted,  any 
change  of  temperature,  which  might  have  happened  dnriiie  the 
experiment,  haid  not  been  taken  into  consideration,  which,  bow- 
-ever,  in  several  respects  was  necessary,  as  it  might  6ven  be  sup- 
posed that  heat  was  produced  by  the  very  compression..  The 
excellent  experiments  of  Canton,  which,  in  later  times^  have 
been  almost  forgotten,  were  made  with  the  pressure  of  condensed 
and  rarified  air.  But  every  condensation  or  expansion  of  air  is 
accompanied  with  an  adequate  elevation  or  diminution  of  tem- 

1)erature ;  it  was,  therefore,  to  be  feared,  that  this  ingenious  phi- 
osopher  had  been  deceived  by  this  influence*  He  found  the 
compression  of  water,  at  a  pressure,  equal  to  that  of  our  atmo- 
sphere, to  be  between  i^oVbbft  ^^^  miVWo  of  the  bulk  of  the 
water.  The  experiments  of  Canton  possessed  a  great  advantage 
over  all  which  have  recently  been  made,  viz.  that  the  vessel  which 
contains  the  liquid  to  be  compressed  undergoes  the  same  pres- 
sure both  internally  and  externally ;  so  that  neither  its  form  nor 
its  size  can  be  altered.  Within  a  few  years,  Mr.  Pierkins,  the 
ingenious  inventor  of  the  siderographia,  has  made  some  experi- 
ments, which  have  the  same  advantage  as  those  of  Canton ;  be 
included  the  tube  of  metal  in  which  the  water  was  to  be  com- 
pressed, in  water  which  was  exposed  to  the  same  pressure.  His 
mgeniously  contrived  experiments  will  always  be  of  considerable 
importance,  because  he  has  made  them  witn  a  power  which  a 
philosopher  seldoin  has  at  his  disposal,  viz.  a  pressure  several 
hundred  times  exceeding  that  of  our  atmosphere.  It  was  not, 
however,  his  intention  to  ascertain  by  these  experimentia^  whether 
heat  wad  produced  by  the  compression  or  water,  and  what 
influence  it  had  uplon  the  result.  Prof.  Oersted  endieavoured, 
therefore j  to  contrive  an  instrument  which  allowed  an  exact 
measurement  of  the  compressing  power,  as  well  as  of  the  com- 
pression 6f  the  5yater  itself,  and  which  at  the  same  time  made  it 
easy,  exactly  to  ascertaiti  the  influence  which  heat  nught  have 
-on  the  effect.  The  water  which  is  to  be  compressed  is  included 
in  a  glass  tube,  a,  which  holds  about  two  ounces  of  water :  it  is 
closed  below,  and  its  upper  part  terminates  in  a  capillary  tube,  be, 
'  52  French  lines  long,  and  of  evien  bore,  so  that  the  vessel  is  like 
a  flask>  the  neck  of  which  is  a  long  capillary  tube.  On  the 
upper  end  of  this  tube  is  a  small  funnel  :two  lines  wide.  ;  The 
'fl^k  holds  709*48  grammes  of  mercury,  but  the  mercury  which 
'  fills  24*6  lines  of  the  capillary  tube  weighs  only  96  milligrammes, 

which  gives  TTnn)%Tnnr  ^^^  ^^®  length  of  a  line>  or,  to  be  more 
exact,  0-000005601  of  the  contents  of  the  flask.  When  the 
.  experiment  is  to  be  made,  the  flask  is  warmed  a  little  by  being 
kept  for  a  moment  in  the  hand;  if  possible  the  temperature 
must  not  rise  above  4.°  centigrade.  Then  a  drop  of  mercury  is 
introduced  into  the  funnel,  \i^iofai  while  the  watet  in  the  flask  is 


\- 
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•eobliaai  wSl  puUy  Biok 
intoitae  capillary  tube^ 
aa  .deep  as  the  mark  ^, 
and  aaparate  the  water  in 
the  flask  from  that  ia  tlie 

.  outer  Teasel.  This  flask 
is  now  placed  into  a  atrong 
cyiiRderofglassABCD, 
upon  which  aaother  smal- 
lercylinder  of  brass  EFGH 
is  itxed.  A  piston  con- 
nected with  a  screw  F  is 
moveable  in  this  upper  cy- 
linder.   If  a  pressure  by 

means  of  this  oiston  be 
exerted  upon  tne  water 
in  the  ^BBB  cylinder,  this 
will  press  npon  the  mer- 
enry,  uid'thuB  upon  the 
water  in  the  flask.  -  As 
icon  as  the  water  in  the 
flask  is  compressed,  the 
mercury  in  the  capillary 
tube  will  sink;  and  the 
least  pressure  produces 
that  effect.  To  mea- 
iure  the  compression, 
the  author  fastens  the 
flask  in  a  cylinder  of  lead 
d,  which  bears  a  scale  on 
which  one-foutth  part  of  a 
French  line  is  marked,  and 
a  small  eiass  tube,  ef, 
filled  witti  air,  evenly 
bored,  serves  to  mea- 
rare    -  the      compressing 

power  by  the  compression  of  the  air.  All  changes  of  temperature 
are  easi^  perceived  on  the  narrow  neck  of  the  flask  much  more 
iceorately  ihan  on  any  thermometer ;  for  an  increase  of  temper- 
ature amounting  to  one  degree  (centigrade)  makes  the  water  rise 
27  Unes,  its  temperature  supposed  to  oe  about  16°.  If  the  tem- 
perature is  considerably  higher  or  lower,  the  changes  of  course 
will  be  either  greater  or  smaller.  The  scale  being  divided  into 
one-fourtli  part  of  a  line,  and  one-eighth  being  easily  perceived 
by  the  eye,  it  is  evident  that  tttt"  cannot  escape  observation, 
and  that  -^  is  by  no  means  difficult  to  observe.  It  is  scarcely 
necessary  to  add,  that  the  temperature  of  the  liquid  is  to  be 
ascertained  by  a  tbermonieter,  at  the  beginning  of  the  expe- 
liiqeat.      (f  the  experiment  be   made  quickly,  and   no   ^\-> 
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sons  present  beside  the  observer,  the  difference  in  the  height 
of  the  mercury  before  and  after  the  experiment  will  generally  3 
one-eighth  of  a  line ;  frequently,  however,  one-fourth.  In  the 
first  case^  it  announces  a  change  of  temperature  amounting  to 
not  quite  -^^t  in  the  second  to  hardly  tts^^*  If  ^^^  expe- 
riment be  Deformed  slowly,  the  difference  ihay  be  one-balf,  and 
even  one  line.  In  every  case  the  mean  height  between  these 
two  observations  is  to  be  taken.  By  a  long  series  of  experiments, 
of  which  the  most  accurate  were  made^t  atemperature  of  16— 16*, 
a  pressure  equal  to  one  atmosphere  has  produced  a  com- 
pression =  0000047  of  the  original  bulk  of  the  compressed 
water.  Several,  alterations  on  the  pressure,  from  one-third  to 
five  atmojBphereis,  were  tried,  and  agreed  in  proving,  that  the 
compression  is  in  direct  proportion  to  the  compressing  power, 
The^  sam^  result  had  been  deduced  by  the  author  from  his 
former  experiments,  which,  however,  were  influenced  by  the 
givipg  way  of  the  metaUic  vessel ;  the  expansion  of  which  must 
likewise  be  in  proportion  to  the  pressing  power. 

It  seems  pretty  evident  that  no  heat  is  produced  by  this  con- 
densation of  the  water,  the  limit  between  mercury  and  water 
being,  after  the  experiment,  on  the  same  place  as  before;  the 
insignificant  elevation  of  temperature  must  be  considered  as  a 
necessary  result  of  the  contact  of  the  observer  during  the 
experiment.  Even  after  a  pressure  of  five  atmospheres,  the 
difference  of  temperature  was  not  quite  t^°,  and  in  general 
neither  greater  nor  less  than  that,  if  only  a  pressure  of  one  atmo- 
sphere had  been  used.  It  was,  however,  possible,  that  the  expan- 
sion of  the  water  when  the  pressure  had  ceased,  would  absorb 
the  heat  produced  before  by  the  compression;  therefore  a 
thermometer  of  Breguet,  on  which  a  difference  of  ^Vth  of  a 
degree  may  easily  be  perceived,  was  placed  in  the  water  in  the 
large  cylinder,  and  exposed  to  the  greatest  compression  which 
could  be  procured,  but  not  the  least  trace  of  any  change  in  the 
temperature  was  observable*  The  manner  in  which  these  expe- 
riments of  Prof.  Oersted  agree  with  those  of  Canton  is  really 
interesting.  The  English  philosopher  had  at  64°  Fahr.  =  16^® 
centigrade,  a  compression  of  y^j*^—^.  by  f<  pressure  equal  to  one 
'  atmosphere,  knd  at  34P  Fahr.  =  1  y'^°  cientigrade,  it  was  t-^»^^. 
This  rather  unexpected  result  may  easily  be  explained  by  small 
differences  in  the  temperature,  but  it  does  not,  on  either  side, 
deviate  much  ■fix)m  the  result  Prof.  Oersted  obtained,  which  was 
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Article  VIII. 

Astronomical  Observations,  1822. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heathy  near  Stanmore, 

Latibide  5P  S7'  44*S"  North.    Longitude  West  in  time  V  20'9S". 


Nov.  81.  Immersion  of    Jupiter's   first  J  16h  14'  49"  Mean  Time  at  Bushey. 

totellittf. : \  16  16  10  Mean  Time  at  Greenwich. 

Nov,  S3.  Immersion    of    Jupiter's    first  ^10  43  19  Mean  Time  at  Bushey. 

sateUite }lO  44  40  Mean  Time  at  Greenwich. 

Nov,  25.  Emersion     of     Jupiter's     first  J  7  21  550  Mean  Time  at  Bushey. 

■aUOUte i  1  2^  41  Mean  Time  at  Greenwich. 

Not.  87.  Emernon    of    Jupiter's  second  <  9  50  15  Mean  Time  at  Bushey. 

sateUite I  9  51  36  Mean  Time  at  Greenwidu 

Kov.  80.  Inmienion   of   Jupiter's   third 

latellite.* 

Dec.    7.  Emexiion     of     Jupiter's    first  <  16  41  80  Mean  Time  at  Bushey. 

utelUte I  16  43  41  Mean  Time  at  Greenwich. 

.Dee.  11.  Emernon  of  Jupiter's   second  C  15  04  00  Mean  Time  at  Bushey. 

Mtemte J  15  05  81  Mean  Time  at  Greenwidi. 


Article  IX. 

Analysis  of  Uranitefrom  Cornwall. 
By  Richard  Phillips,  FRS.  L.  &  E.  &c. 

■  .  •  •        • 

This  mineral  has  been  found  in  several  of  the  Cornish  mines ; 

the  crystals  are  sometimes  of  a  yellow  colour,  more  especially 

•  those  which  occur  in  Tin  Croft  copper  mine,  near  Redruth ; 

Vrhile  in  Gunnis  Lake  copper  mine,  at  the  eastern  extremity  of 

the  county^  it  is  met  with  of  a  beautiful  deep-green  colour. 

The  primary  crystal  of  this  substance  is  a  right  square  pri§m, 
and  there  is  no  difference  in  this  respect  between  the  yellow  and 
green  crystals;  the  modifications  of  this  form,  with  their 
varieties,  have  been  described  by  my  brother  (Mr,  W.  Phil- 
lips), in  the  third  volume  of  the  Geological  Transactions. 

Both  varieties  of  uranite  have  been  subjected  to  chemical 
examination  by  the  late  Rev,  Mr.  Gregor.  With  respect  to  the 
yellow  crystals,  he  states  (Phil.  Trans.  1805),  that  beside  oxide 
of  uranium,  they  contain  some  lime,  silica,  and  oxide  of  lead  ; 
and,  he  observes,  that  **  the  green  crystals  differ  in  no  respect 

*  According  to  the  Nautical  Almanac,  the  immenion  of  this  satellite  should  hare 
taken  jOace  at  17^  26'  56'';  but  although  I  placed  the  telescope  at  17^  09'  29'',  the 
'tcHpeehadprerionsIjoeeaiTed.  -    ■  - 


from  the  yellow,  except  in  cohtaining  a  little  of  the  oxide  of 
copper."  This  opinion  is  confirmed  by  the  identity  of  the 
crystalline  form  already  noticed ;  Mr.  Gregor  states,  howfever, 
that  he  had  not  a  sufficient  quantity  of  the  crystals  to  allow  of 
.  subjecting  them  to  a  rigorous  examination.  Since  this  period, 
Mr.  Gregor  has  given  an  analysis  of  the  green  crystals  in  the 
fifth  volume  of  the  Annals,  according  to  which  they  consist  of 

Oxide  of  uranium,  with  a  trace  of  oxide  of  lead . .  74*4 

Oxide  of  copper  . * .     8*2 

Water 16-4 

Loss. 20 

100-0 

M.  Berzelius.  inhis  Nouveau  Systeme  Mineralogique,  has  given 
an  analysis  of  the  uranite  of  Autun:  he  says,  "  I  have  fouiid  that 
this  mineral  is  a  compound  of  oxide  of  uranium,  with  lime  ahd 
water ;  in  fact,  that  it  is  a  true  salt  with  a  base  of  lime  in  which 
the  oxide  acts  as  an  acid."  He  further  states,  that  the  oxygen 
of  the  uranium  is  three  times,  and  that  of  the  yrater  six  times, 
the  oxygen  of  the  lime ;  there  is,  however,  he  observes,  a  slight 
excess  (3*  oxide  of  uranium  and  of  water.  The  results  of  this 
analysis  are  thus  stated  : 

Lime 6-87 

Oxide  of  uranium ; .  72*15 

Water 16-70 

Oxide  of  tin....... 0-75 

Silica,  magnesia,  oxide  of  manganese.     0*80 
Matrix.... ,.    2-60 

!■:..:     .  98-77 

.,  "The  same  mineral/'  continues  Berzelius,  "is  met  within 
Cornwall,  but  it  is  of  a  very  fine  deep-green  colour ;  this  colour 
is  owing  to  the  presence  of  a  certain  quantity  of  arseniate  of 
copper,  which  is  ail  accidental  admixture.  When  this  uranite 
is  treated  with  soda  by  the  blowpipe,  it  gives  white  metallic 
globules,  composed  of  ar seniutet  of  coppeir/' 

With  the  intention  of  procuriftg  some  peroxide  of  uranium,  I 
dissolved  a;  quantity  ot  thfe  green  uranite  in  nitric  acid;  the 
oxide  of  uranium  was  precipitated  by  ammonia,  and  the  oxide 
of  copper  dissolved  by  excess  of  it.  In  order  to  free  the  oxide  of 
uranium  from  any  arsenic  acid  which  it  might  contain,  I  boiled 
the  precipitate  in  a  solution  of  potash;  on  adding  a  portion  of  the 
filtered  solution  to  nitrate  of  silver,  an  abundant  yellow  preci- 
pitate, ^was  formed,  which  had  the  appearance  of  arsenite' of 
Ifiher;  but  as  arsenious  acid  does  not,  I  believe,  exist  in  nature 

Jooi^ip^witb  aey  metallic  oxide»  andaa^^o  the  Quataral^in 
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^fluestion- had  been  dissolved  in  nitric  acid,  it  was'  evident  that 
die  yellow  precipitate  could  not  be  arsenite  of  silver. 

-As  phosphoric  acid  is  wdl  known  to  afford  ayellow  precipitate 
with -oxide  of  silver,  I  suspected  the  presence  of  this  acid,  and 
il  found  that  the  alkaline  solution  gave  a  blue  precipitate  with 
;8ulphate  of  copper ;  and  when  it  was  saturated  with  an  acid, 
mixed  with -ammonia  and  muriate  of  magnesia,  the  well-known 
minute  crystals  of  phosphate  of  ammonia  and  magnesia  were 
formed; 

Under  these  circumstances,  it  appeared  to  me  worth  while  to 
subject  the  uranite  to  another  analysis,  and  I  proceeded  as 
follows:      . 

One  hundred  grains  of  the  green  uranite  of  Cornwall  were  dis- 
solved in  dilute  nitric  acid ;  half  a  grain  of  silica  remained 
.undissolved.    In  attempting  to  saturate  the  solution  previously 
to  adding  nitrate  of  lead  for  the  separation  of  the  phosphoric 
.acid, .  I  found  that  precipitation  occuri:ed  long  before  sufficient 
.potash  had  been  aaded.    As  this  free  nitric  acid  would  dissolve 
l^e  phosphate  of  lead  formed,  I  decomposed  the  nitric  solution 
by  boiling  it  with  excess  of  potash,  and  then  having  added 
.excess  of  acetic  acid  to  the  alkaline  solution,  nitrate  of  lead  gave 
an  abundant  precipitate  of  phosphate.     I  prefer  acetic  acia  for 
this  purpose  to  nitric,  because  as  acetic  acid  has  scarcely  any 
action  upon  phosphate  of  lead,  it  is  not  requisite  to  take  the 
trouble  of  avoiding  slight  supersaturation. 

The  phosphate  of  lead  thus  obtained,  after  washingand  dry- 
ing, weighed  80  grains,  equivalent,  according  to  Dr.  Thomson, 
to  16  grains  of  phosphoric  acid  ;  the  oxides  of  ui:anium  and 
copper  were  redissolved  in  nitric  acid,  and  the  solution  being 
added  to  ammonia,  the  oxide  of  copper  was  dissolved,  and  that 
of  uranium  precipitated ;  the  latter,  after  washing  and  drying, 
weighed  .60  grains,  and  the  oxide  of  copper,  after  eoullition  with 
potash,  weighed  9  grains.  The  ammoniacal  solution  contained 
^nd  litne.  It  appears,  therefore,  that  100  grains  of  this  substance 
'Cbhtain 

Silica........ 0-5 

Phosphoric  acid 16*0 

Oxide  of  uranium 600 

Oxide  of  copper 9*0 

Water 14-5 

100-0 

I  attempted  to  determine  the  quantity  of  water  by  direct 
experiment;  for  this  purpose  60  grains  of  the  mineral  were 
heated  on  a  platina  crucible  by  a  spirit  lamp,  8'5  grains  were 
lost  a=  J7  per  cent.  This  experiment  was  repeated  with  a  pre- 
cisely similar  result,  and  no  further  loss  was  occasioned  by 
.^exposing  the.  mineral  to  a  strong  red  heat.  If,  howe^^v^%^^^ 
tl  to  the  $tcid  and  oxides^  tberQ  will  be  au  exce^^  qI  %*^  ^^^ 
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the  100  grains  submitted  to  analysis.  Suspecting,  therefort, 
that  some  phosphoric  acid  had  been  volatilized  with  the  water, 
1  held  litmus  paper  over  a  further  portion  of  the  mineral  while 
subjected  to  the  beat  of  the  lamp ;  I  found  that  it  was  reddened 
dunng  the  expulsion  of  the  last  portions  of  the  water,  and  tur- 
meric paper,  which  had  been  reddened  by  ammonia,  had  its 
yellow  colour  restored  by  the  phosphoric  acid  thus  volatilized. 

M.  Berzelius,  it  has  been  already  stated,  attributes  the  green 
colour  of  this  mineral  to  the  presence  of  arseniate  of  copper.  In 
order  to  examine  this  point,  Mr.  Children  was  good  enough  to 
submit  som^  crystals  to  the  blowpipe  while  i  was  present. 
When  crystsJs  without  admixture  were  heated  upon  charcoal, 
not  the  slightest  ai^senical  smell  could  be  perceived  by  either 
of  us ;  but  when  the  ore  was  pulverised  and  mixed  witii  bicar- 
bonate  of  soda,  and  strongly  heated  in  the  reducing  flame  on 
charcoal,  a  sliehtly  arsenical  smell  was  discoverable,  but  no 
fumes  were  visible.  As,  however,  this  ore  contains  so  large  a 
portion  as  nine  per  cent,  of  oxide  of  copper,  the  arsenic  acid^ 
combined  with  it,  would  be  detected  with  the  greatest  facility. 

Still  further  to  examine  whether  the  oxide  of  copper  is  in 
combination,  with  arsenic  acid,  I  supersaturated  some  of  a 
nitric  solution  of  the  mineral  with  ammonia.  By  this  the  arsfr- 
jiiate  of  copper  would  be  dissolved,  and  the  phosphate  of  ura- 
nium precipitated  without  decomposition,  i  boiled  some  of 
the  ammoniacal  solution  with  potash,  and  added  nitrate  of 
^silver  to  the  filtered  solution  ;  a  yellow  precipitate  was  obtained 
.  having  a  scarcely  perceptible  tinge  of  red,  instead  of  being  of  it 
deep-red  colour,  as  would  have  occurred  if  arsenic  acid  had 
been  present  in  sufficient  Quantity  to  form  arseniate  with  the 
oxide  of  copper.  It  is,  therefore,  evident,  that  the  oxide  of  copper 
is  in  the  state  of  phosphate,  a  circumstance  which  is  likely  to 
occur,  when  it  is  known  that  the  mine  which  produces  the  ura- 
nite  also  yields  phosphate  of  copper. 

:.  It  is  difficult  to  determine  m  what  state  of  oxidation  the 
uranium  exists  in  the  mineral ;  but  as  it  is  acted  upon  during 
analysis  by  nitric  acid,  ai^d  as  J  found  by  direct  experiment  that 
when  dissolved  in  nitric  acid,  and  heated  to  redness,  it  gained 
no  weight,  I  think  we  n;i^y  conclude,  that  it  is  procured  m  the 
state  of  oeroxide,  and  I  shall  consider  it  as  existing  in  this 
state  in  the  ore. 

According  to  Dr.  Thomson,  hydrogen  =  1  ;  the  atom  of 
peroxide  of  uranium  is  represented  by  137,  and  that  of  phosphoric 
acid  by  28  ;  60  will,  therefore,  combine  with  12*2  of  phosphoric 
acid,  forming  72*2  of  phosphate  of  uranium,  and  there  remain 
3'8  of  phosphoric  acid  to  combine  with  9  of  peroxide  of  copper ;, 
but  as  phosphate  of  copper  is  composed  of  80  oxide  and  28  acid, 
or  1  atom  ot  each,  9  of  oxide  will  combine  with  only  3*1  of  acid, 
leaving  an  excess  of  0*7. 

">siBg  the  phosphate  of  uranium  to  be  combined  with 
WHS  of  water,  and  the  phosphate  of  copper,  as  deter* 
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mined  by  Mr.  Lunn,*  with  two  atoms^  the  mineral  will  appear 
to  consist  of 

Silica 0*5 

Phosphoric  acid .  * .  •  • «•«••••  ,15*3 

Oxide  of  uranium 60*0 

Oxide  of  copper .......; 9*0 

Water 13-8 

98*6 
Loss 1*4 

lOOO 

^        .  .         * 

Sfeglecting  the  silica,  we  may  consider  the  ore  as  essentially 
composed  of  nearly 

Phosphate  of  uranium 93*2 

Phosphate  of  copper 12*3 

Water 14-5 

lOO'G 

On  comparing  the  results  of  this  analysis  with  those  obtained 
faV  Mr.  Gregory  it  will  be  observed,  that  the  quantity  of  phos* 
pnate  of  uranium  in  100  parts  of  the  mineral  differs  only  2*2 
from^  the  weight  of  what  he  considered  to  be  pure  oxide  of 
uranium;  It  is  indeed  evident  that  in  his  mode  oi  operating,  he 
precipitated^  dried,  and  weighed  the  acid  and  oxide  in  combi- 
nation. 

-M.  Berzelius  seems  to  admit  that  the  only  material  difference 
l^tWeen  the  uranite  which  he  analyzed  and  the  green  variety^ 
arises  from  the  accidental  admixture  of  the  latter  with  what  he 
supposed  to  be  arseniate  of  copper ;  when  also  it  is  observed 
fliat  what  he  estimates  as  oxide  of  uranium,  agrees  in 
Quantity  with  the  phosphate  in  the  green  variety  as  nearly  as 
72*15  to  72*2,  little  doubt  can  be  entertained  that  the  piineral 
ftom  Autun,  as  well  as  that  from  Cornwall^  is  essentially  com- 
pbsed  of  phosphate  of  uranium. 


• 
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Article  X. 

Proceedings- of  Philosophical  Societies. 

.ROYAL   SOCIETY. 

On  Saturday,  Nov.  30;  being  St.  Andrew's  Day,  the  Royal 
Society  held  their  anniversary  meeting  at  Somerset  House.  A 
great  number  of  members  were  in  attendance  at  12  o'clock, 
when  the  chair  was  taken  by  tlie  President,  Sir  H.  Davy,  Bart. 

In  the  course  of  business,  Sir  Humphry  announced  the  names 
of  the  Fellows  lost  to  the  Society  by  death  since  the  last  anni- 
versary; among  whom  were  Sir  H.  C.'Englefield,  Bart.;  SirW. 
Herschel,  Dr.  Marcet,  Rev.  Mr.  Vince,  Plumian  Professor  of  As- 
tronomy at  Cambridge,  Dr.C.  H.  Parry,  Sir  C.  Pegge:  and  among 
foreign  members,  M.  Delambre,  the  Abb6  Haiiy,  and  Count 
Berthollet.  He  gave  a  new  interest  to  this  ceremony,  by  enter- 
ing into  a  brief  but  elegant  and  discriminating  tribute  to  the 
scientific  merits  of  these  distinguished  individuals.  He  prefaced' 
his  eulogies  by  observing,  that  the  occasion  was  a  particular ^ 
one— that  the  Society  had  never  before  lost  in  one  year  so  matny 
distinguished  fellows — that  the  respect  paid  to  the  memory  of 
the  illustrious  dead  might,  he  hoped,  awaken  a  feeling  of  emu'^ 
laition  among  the  living ;  and  that  although  he  was  utfaWettSTdo^ 
justice  to  thteir  respective  merits,  yet  he  trusted  that  in  all  he 
should  have  to  say,  the  judgment  and  the  feelingiS  of  the 
Society  would  be  in  uhison  with  his  own. 

Sir  fi.  C.  Englefield,  said  he,  was  an  accomplished  gentleman> ' 
.gifted  with  a  great  variety  of  information,  and  pdssessiiig  con- 
sidefFiEtble  talents  for   physical  research.      His  knowledge*  of 
a^tronomy^  Was  evinced  by  his  early  work  on  Comets  :  he  was'^  * 
clear  writer — a  learned  antiquarian — eminently  distinguished 
fot"  conv&rsationkl  powers — a  truly  honest  man — and  an  oma- 
ment'to  that  class  of  society  in  which  he  moved;  ' 

-  Of  Sir  William  Herschel  it  was  observed  by  Sir  Humphry, , 
that  the  progress  of  modern  astronomy  was  so  connected  Witl^' 
his -labours^  that  his  name  would  live  as  long  as  that  science .' 
s&ouki  0xist:  blis^iappy  and  indefatigable- spirit  of  observation- 
was  spoken  of  as  proved  by  his  discovery  of  a  new  planetary 
s^istem,  •  arid  of  a  number  of  satellites  before  uiikiiown— his 
iiidti-ctiVe  ^powers  of. reasonings  and  bold  imagination,  as  shown- 
in^hii'vievstd cf  the  stellar  systeois  in  the'  heavens---and'  his 
tatodts  f6r  philojsophical  experiments,  as  proved  by  the  di&co^' 
v^yibf  the  invisible  rays  in  the  solar  spectrum;    He  was  a  maiiy ' 
c«»Atinued!  the  eulogist^  wlio;  though  raised  by  his  bwneflforts^^ 
byitbfeJpdwcf  of  hid-own  intellect,  to  so  high  a  degree  of  emi-  ' 
nehce,  was  spoiled  neither  by  glory  nor  by  fortune  ;  and*  whtai' 

r/0'.*hl<.'  l:-djv  I'll*:  r-Hi'x    r:-;:--^      -i ;    >j  >;.;■■■/.:•''  '    ■)'•     \t.\  f^ 


retained^  under  all  circumstances,  the  native  simplicity  of  his 
mind.  His  amiable  character  and  the  felicity  of  nis  life  were 
dwelt  on  at  some  length.  He  died  fall  of  years  and  of  honours ; 
and^  when  unable  to  labour  himself,  saw  a  kindred  disposition 
and  kindred  taiente  displayed  by  his  son.  In  conclusion, — his 
mental  powers  seemed  to  have  acquired  such  a  degree  of  expan* 
sion  here,  as  to  have  become  incapable  of  further  elevation  or 
extension  but  in  a  higher  stage  of  existence. 

,-  Sir  Hnmphiy  then  expressedhis  regretat  the  premature  death  of 
Dr.  MaEcety  uniomhe  characterized  as  an  ingenious  and  accurate 
demist — a  learned  physician — a  liberal,  enlightened,  and  most 
amiable  man. 

Appropriate  characters  were  likewise  given  of  Mr.  Vince,  Dr. 
Pany*  and  Sir  Christopher  Pegge. 

In  ^uic^sing  the  foreign  members,  the  name  of  Haiiy  w^s 
spc^keqi  ofas  one  that  would  always  be  remembered  in  the  his- 
tory, of  mineralogy,  in  consequence  of  his  having  established^ 
w^At  may  be  considered  as  a  mathematical  character  in  discri- 
B^iiating  mineral  species.  Delambre,  the  learned  Secretary  ofthei 
Biia^ai:  Academy  of  Sciences  of  Paris,  was  mentioned  with.^at: 
pnuse  as  an  excellent  astronomer,  and  candid  and  liberal  histo-ri 
ri^.of  bi»  own  science ;  and  an  able  observer,  whose  name  will 
he.  foe  e¥er  associated  with  the  first  very  accurate  measurement- 
of  .w  SIC  of  the  meridian  in  France.    M.  BerthoUet  was  caUed. 
by), Sir  Humphry  the  patriarch  of  modern  chemistry.    He  dwelt. 
oa^JUi^ discoveries  and  labours  at  some  length ;  and  paid  a  just: 
ti^jite  to  the  candour  and  liberality  of  his  mind — to  his  warm, 
and  aealons  patronage  of  rising  genius,  and  to  his  quiet  and 
ajombleTBocial  virtues. 

*  ;j^  President  next  read  the  list  of  members  admitted  into  the; 
Siiicie^.  since  the  last  anniversary »  among  whom  were  Mr.  Dal- 
tQn,  of  Mttn<^ater ;  Dr.  Kidd,  ot  Oxford ;  Mr.  James  Thomson;- 
and  Mr<^  Ronnie. 

.  He  then  proceeded  to  state  the  decision  of  the  Ck)uncil  respect- 
ins  the  award  of  the  medal  on  Sir  Godfrey  Copley's  donation^ 
whichy  he  announced,  had  been  adjudged  this  year  to  the  Rev. 
W<,  Buckland,  Professor  of  Mineralogy,  and  Geology  in  the 
Ujuy^mty  of  Oxford,  for  his  paper,  on  the  Fossil  Bones  and^ 
Tj|i^Bi)i;diacov.ered  in  a  Cave  near  Kirkdale,  in  Yorkshire,  printed 
iUftiie  Society's  Transactions. 

>£rioc  io  delivering  the.  medal  to  Prof.  BupUand,  as  tl^e  present 
iq^-^be  first  time  that,  a  paper. on  a  subiect  of  puce  geolo^icali 
i^fiayvqh  had  been  honoured  by  this  m^k  .of  distinction,  SiriH.t 
iWy  ig^Vffsi  in  an  eloquent  discourse,-  a  concise  viqw  of  the  .bia?:  ■ 
tojgi-jfRiUilipQrtance  of  geuloj^ical  pursuits  i^  geioeraly  aft  wellAft 
oUt|^,;iliten»t  apd  value  orjVInjBuckland'Sireceri^t  labQur&ioA^ 
paXlfQular.;  tOi;- this  discourse,  we^are  happy  (to  present  a:  cOdti! 

While  the  phenomena  of  the  distant  stars  and  other  objects 
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of  astronomical  science  had  long  been  subjects  of  investigation, 
in  consequence  of  their  relations  to  the  seasons  and  to  time^  the 
structure  of  the  earth  had  been  scarcely  noticed  until  a  late 
period.  Cosmogonies^  *^  or  dreams  of  the  formation  of  the 
world,''  had  been  brought  forward  at  various  periods,  and  some 
general  views  in  geolo^  had  been  advanced  by  Hooke,  Lister, 
Btrachey,  and  other  early  members  of  the  Royal  Society,  or  con- 
tributors to  its  Transactions ;  but  the  commencement  of  geology 
as  an  exact  science  did  not  take  place  until  about  50  years  since, 
when  a  regular  classification  of  minerals  having  been  efiected, 
Pallas,  De  Saussure,  and  above  all,  Werner,  further  arranging 
this,  the  alphabet  of  geology,  proceeded  to  read  with  it  that  part 
of  the  booK  of  nature  ;  and  the  logic  of  the  science  was  subse- 
quently furnished  by  chemistry  and  comparative  anatomy.  The 
space  of  a  discburse  would  not  admit  even  of  naming  the  labour- 
ers, our  contemporaries,  by  whose  zeal  and  accurate  spirit  of 
observation,  the  fidd  of  geological  research  had  been  so  success* 
fbllv  cultivated  within  the  last  20  years;  but  among  them  that 
of  Frof.  Buckland  was  highly  distinguished  by  his  indefatigable 
ardour  for  inquiry,  and  by  his  caution  and  sagacity  in  drawing 
conclusions. 

For  the  purpose  of  illustrating  the  subjects  of  Mr.  Backland's 
paper.  Sir  Humphry  now  gave  a  general  view  of  the  constitution 
of  the  superficial  part  of  the  ^obe,  of  the  arrangement  of  its 
constituent  rocks,  and  the  distribution  in  them  of  organic 
remains  :  in  this  he  mentioned  that  he  had  himself  ascertained 
that  those  remains  of  the  animal  kingdom,  the  position  of  which 
was  geologically  the  lowest,  contained  the  least  quantity  of  the 
original  matter  of  the  animals.  Although  it  had  been  strongly, 
^spected  that  the  large  ammals  of  the  elephant,  ihinoceibs, 
hippopotamus^  tiger,  hytena,  and  other  kinds,  the  remains  of 
ilrhich  are  met  with  in  the  diluvian  strata,  were  once  inhabitants 
of  the  countries  where  their  bones  and  teeth  are  thus  found,  yet 
tjiis  had  never  been  distinctly  proved  until  Prof.  Bockland 
described  the  Yorkshire  cave,  m  which  several  generations  of 
hyeenas  must  have  lived  and  died.  By  the  industry  and  happy 
taleat  for  observation  of  that  gentleman,  there  had  been  distinctly 
established  an  epoch  from  which  to  trace  the  revolutions  of  the 
globe.  Sir  H.  had  himself  since  visited  the  cave,  in  compatty 
with  Mr.  B.  and  could  testify  to  the  accuracy  of  his  descrip- 
lioii; — announced  that  the  rrofessor  had  recently  examined 
a  number  of  similar  caverns  in  Germany,  and  that  by  the  phe- 
nomena of  these,  he  had  found  his  former  conclusions  con- 
firmed. Sir  H.  then  expressed  his  hopes  that  Mr.  Buckland 
would  communicate  the  results  of  his  late  researches  to  the 
Royal  Society.  Two  theoretical  views  might  be  taken  respect- 
ing the  animal  remains  in  question ;  one,  that  the  animals  had 
been  of  i)eculiar  species  fitted  to  inhabit  temperate  or  cold  cU- 
mates ;  thus>  that  the  elephant  andrhinoceros  of  Britain  mighthave 
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been  as  difierent  from  those  of  tropical  regions  as  oar  common 
cattle  are  from  the  musk  ox  of  Siberia :  in  the  other  hypothesis, 
fhe  globe  was  considered  to  have  undergone  a  change  of  tern 
jieratore.  Sir  Humphry  was  of  opinion  that  the  latter  supposi 
tion  is  the'  most  probable  one  :  if  the  former  were  to  be  adopted, 
it  would  be  difficult  to  conceive  how  the  elephants  could  obtain 
saflicient  food  in  polar  climates,  or  how  the  hippopotami 
could  have  inhabited  their  frozen  lakes.  He  then  entered  into 
some  general  views  on  this  interesting  subject,  and  its  connexion 
with  tjnat  of  the  chaotic  state  of  the  globe^  nnd  with  those  of  the 
successive  creations  of  living  beings,  and  the  early  revolutions  of 
oar  planet,  until  it  became  at  last  fitted  for  the  habitation  of  man. 

In  presenting  the  medal  to  Prof.  Bucklaucl,  the  President 
desired  him  to  receive  it  as  a  tribute  of  respect  from  a  body, 
which  he  believed  to  be  very  impartial  in  its  decisions^  and 
which  considered  the  actual  advances  that  had  been  made  in 
science,  rather  than  the  nation,  school,  or  individual,  by  whom 
idiey  had  been  effected.  Sir  Humphry  expressed  his  hopes  that 
Mr.  B.  would  enioy  health  to  continue  his  researches,  and  that 
his  example  would  stimulate  other  members  of  the  Society  to 
similar  inqairies  and  labours ;  for  that  geolo^  was  abundant  in 
objects  or  research,  and  was  most  worthy  ot  being  pursued,  on 
account  of  its  connexion  with  the  useful  arts,  of  the  happy  views 
which  it  affords  of  the  order  of  nature,  and  of  the  assistance 
which  it  lends  to  true  religion. 

Sir  H.  considered  that  the  scriptural  account  of  the  deluge  was 
now  completely  established  from  geological  grounds;  but  the 
science  oifgeology,  he  maintained,  shoulabe  studied  in  a  manner 
[altoffether  independent  of  the  authority  of  the  Sacred  Scriptures ; 
for  Uiat  these,  as  Bacon  had  said  long  before,  merely  gave  some 
.lemarkable  facts  in  tl^e  history  of  the  dobe,  and  not  systems  of 
l^iloftophv; — the  latter  were  left  to  be  framed  by  the  industry  of 
man,  and  by  the  exercise  of  his  god-like  faculty  of  reason,  which, 
[in  its  highest  sphere,  approximates  to  revelation  itself.  The  dis- 
course was  concluded  oy  some  appropriate  moral  reflections 
using  out  of  the  subjects  discussed. 

-  The  Society  then  proceeded  to  the  election  of  their  officers 
and  council  for  the  year  ensuing,  when  the  following  gentlemen 
were  chosen. 

Prei Jcfent.-^-Sir  Humphry  Davy,  Bart. 

rra»icrer.—I>avies. Gilbert,  Esq.  MP. 

Secretaries, — William  Thomas    Brande,    Esq.   and    Taylor 
Combe,  Esq. 

Of  the  Old  Cbiiifc//.— Sir  H.  Davy ;  W.  T.  Brande,  Esq. ; 
.Samuel  Goodenough,  Lord  Bishop  of  Carlisle ;  Taylor  Combe, 
' £sq. ;  Davies  Gilbert,  Esq. ;  Charles  Hatchett,  Esq. ;  J.  F.  W. 
Herschel,  Esq.;  Sir  Everard  Home,  Bart.;  John  Fond,  Esq. 
Astronomer  Royal ;  William  Hyde  WoUaston,  MD. ;  ThQmt^ 
young,  MD. 

New  Series,  vq^..  v.  f 
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<y  the  New  CotmciL — Charles  Babbage,  TS^. ;  Sir  Gilbert 
Blane,  Bart. ;  Charles,  Lord  Colchester ;  J.  W.  Croker,  Esq.^ 
John,  Earl  of  I>amleY ;  Sir  Henry  Halford,  Bart. ;  Charles  Hut- 
ion,  LLD.;  Capt.  Henry  Kater;  W.  H,  Pepys,  Esq.;  Joseph 
Sabine,  Esq. 

The  weekly  sittings  of  the  Society  had  been  resumed  on  the 
7th  of  Novembier,  and  had  taken  place  twice  afterwards  prior  to 
the  anniversary  meeting.  On  the  14th,  a  paper  by  the  Astros 
nomer  Royal  was  concluded,  entitled,  **  An  Appendix  to  a  for- 
mer Paper,  on  the  Changes  which  appear  to  have  taken  Place  in 
the  Declination  of  some  of  the  principal  fixed  Stars.**  Mr.  Pond 
stated  in  this  paper  that  he  had  obtained  results  confirming 
those  given  in  his  last  communication. 

A  paper,  by  the  same  gentleman,  was  also  read,  "  On  .th^ 
Parallax  of  a  Lyrae."  In  this,  the  absolute  parallax  of  the  star 
in  question  was  stated  to  be  a  very  small  fraction  of  a  second. 

rfov.  21. — The  Crobnian  lecture  was  commenced,  entitled* 
**  Microscopical  Observations  on  the  Suspensions  of  muscular 
Motion  in  tne  Vibrio  Tritici,'*  by  Francis  Bauer,  Esq.  FRS.- 

Dec.  6. — The  Croonian  lecture  was  concluded.  The  curious 
animal  described  in  this  paper  is  the  cause  of  a  particular  disease 
in  wheat,  at  first  thought  to  be  peculiar  to  Kent,  and  was  disco- 
vered by  the  author  in  1807  while  engaged  in  the  investigation 
of  the  various  diseases  to  which  that  species  of  com  is  subject* 
In  the  ears  diseased  by  it,  some  grains  were  quite  ripe  and  dry, 
while  others,  quite  green,  were  unimpregnated  germs.  They 
contained  cavities  lined  with  a  fibrous  substance,  every  fibre  oi 
which  was  a  very  minute  worm.  These  worms  which,  when 
moistened,  were  in  active  motion,  after  being  dry,  and  appa- 
rently dead  for  five  days,  when  again  moistened,  were  in  active 
motion  as  before.  Mr.  Bauer  conceived  that  their  spawn  or 
eggs  must  have  been  introduced  into  the  germs  by  the  sap,  as 
he  nad  ascertained  was  the  case  with  the"  minute  fungi  which 
produce  in  wheat  the  disease  called  smut.  He  sowed  some 
infected  grains,  and  some  with  the  smutty  infection  in  addition*; 
and  in  the  ears  subsequently  produced  from  them  found  both 
diseases  co-existing ;  the  eggs  in  these  ears,  he  found,  were  of 
the  third  generation. 

The  worms  are  annulose;  have  a  proboscis  of  fopr  or  five 
joints,  which  they  extend  like  an  opera-glass ;  and  have  a 
clawed  tail.  They  are  ratjier  opaque  on  the  back,  but  more 
transparent  on  the  belly,  through  which  are  seen  in  them  whole 
strings  of  eggs.  Near  the  tail  is  a  circular  aperture  with  a 
^  fleshy  rim,  through  which  their  eggs  are  exuded  in  strings  of  six 
or  seven  at  a  time ;  as  each  egg  comes  forth,  the  tail  is  ele- 
vated with  a  quick  motion.  The  eggs  (or  rather  envelopes  of 
the  foetal  worm)  are  in  some  degree  transparent,  and  appear  to 
be  truncated  at  first ;  but  they  soon  emit  water,  and  assume  an 
oval  figure,  a  Uttle  narrowed  in  the  middle;  they  are  about 


1823.]  Jtoyel  Societif.  (■ 

I^OOth  of  an  inch  in  length,  by  between  l-800th  and  1-900A" 
■In  width ;  in  one  hour  and  a  half  after  exudation,  the  young 
'*orm  peeps  out,  and  by  twisting  about,  and  other  active 
4Bxertion,  wholly  extricates  itself  in  about  an  hour  more. 
■The  worms  just  extricated  from  the  eg^s  look  like  fine  glass 
■iubes  full  of  water,  with  air-bubbles  corresponding  to  the  annuU 
«f  the  older  ones,  but  no  indentations.  The  large  egg- 
Waring  worms,  which  were  one-fourth  of  an  inch  long  by  I-8OU1 
Uride,  have  no  other  motions  than  those  of  moving  their  heads 
'And  tails ;  they  present  no  external  marks  of  sex,  and  ure  consi- 
•dered  to  be  hermaphrodites.  In  the  grains  which  also  contained 
'•Qiut,  ^ere  were  two  or  three  large  worma  surrounded   with 

^'  Someofthese  worms  were  revived  m  wheat  which  had  been  diy 
'fcr  five  years  and  eight  months;  the  longest  period  of  revi- 
•Viscence  observed,  was  six  years  and  one  mouth;  the  large 
■*orms  do  not  revive.  If  kept  in  water  longer  than  35  days, 
■ttey  all  die,  and  become  as  straight  as  needles,  but  remain  a 
■^ry  long  time  without  decaying.  If  merely  kept  moist  in  a 
^atch-glass,  they  may  be  kept  alive  for  three  months ;  if  too 
'9iuch  water  be  applied  to  them,  they  cannot  be,  so  readily 
tevived  as  when  a  tittle  is  used,  which  soon  evaporates;  and 
tile  longer  their  periods  of  desiccation  have  been,  the  longer 
they  require  to  be  kept  moist  for  reviviacence.  They  appear  to 
be  preserved  by  a  mucus  in  which  they  are  imbedded,  and  which 
appears  to  be  of  an  oily  nature.  This,  however,  remains  for 
Jears  when  the  worms  can  no  longer  be  revived. 
'  Mr.  Bauer  had  completed  his  investigation  of  the  vibrio  tritici 
^  1810,  and  conceived  that  it  had  not  been  noticed  before, 
%hen  he  met  with  some  references  to  former  descriptions  of  it; 
ihese,  however,  being  very  vague,  and  his  time  having  been 
lince  occupied  with  researches  of  a  diiferent  nature,  he  had  no 
opportunity  of  consulting  the  authors  referred  to  until  lately : 
upon  so  doing,  he  found  no  occasion  to  alter  any  of  his  conclu- 
sions on  the  subject. 

Dec.  12.— On  Metallic  Titanium,  by  W.  H.  Wollaston,  MD. 
VPRS. 

This  paper  commenced  with  a  review  of  the  results  hitherto 
obtained  in  experiments  on  the  reduction  of  this  metal,  of  which 
even  the  most  satisfactory  are  of  a  doubtful  nature  ;  hence  Dr. 
Wollaston  conceived  that  an  account  of  some  metallic  crystals 
of  titanium  would  be  acceptable  to  the  Royal  Society.  In  the 
ilag  of  the  iron  works  of  Merihyr  Tydvd,  there  are  minute 
cubes,  which,  from  being  imbedded  in  and  possessing  the  colour 
»nd  lustre  of  iron  pyrites,  have  been  considered  to  be  that  sub- 
■tance.     They   are  not,   however,  like  the  striated   cubes   of 

Eyrites,  which  often  pass    into  the  pentagonal  dodecahedron; 
uthave  indented  squares  on  their  faces,  lile  the  cubes  of  com- 
f2 
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mon  salt.    An  angle  of  one  of  them  scratched  not  only  a  plate 
of  steely  and  ground-glass^  but  even  plates  of  polished  agate  anj^ 
rock*crystal.     They  were  not  affected  by  the  nitric,  muriatic, 
nitro-muriaticy  or  sulphuric  acids ;  and  were  absolutely  infusible 
before  the  blowpipe,  by  which  their  surfaces  were  shghtly  oxi- 
dated only,  their  brightness  being  restored  by  borax  ;  that  salt, 
however,  did  not  act  in  any  degree  upon  the  metalj  either  alone, 
or  with  the  addition  of  carbonate  of  soda.  By  nitre,  they  are  oxi- 
dated, and  they  become  ptirple  or  blue  according  to  the  degree 
of  oxidation,  or  to  the  depth  to  which  it  penetrates.     In  this 
process,  heat  is  evolved,  but  no  proper  detonation  takes  place. 
By  nitre  and  borax  in  conjunction,  they  may  be  cornpletely  disr 
solved  before  the  blowpipe,  the  former  oxidating  the  metal,  and 
the  latter  dissolving  the  oxide;  but  as  these  salts  do  not  fuse 
together,  the  process  is  expedited  by  the  addition  of  carbonate 
of  soda.    The  oxide  thus  obtained  is  soluble  iii  muriatic  acid, 
from  which  it  is  precipitated  white  by  alkalies  and  their  car- 
bonates; the  solution  yields  by  evaporation  a  soluble  muriate. 
When  this  is  dissolved,  it  yields  with  tincture  of  galls  the  well- 
known  gallate  of  titanium,  exactly  like  that  precipitated  from  a 
solution  of  the  oxide  prepared  from  anatase.    Triple  prussiate 
of  potash  produces  a  precipitate    so   nearly  resembling  the 
gallate  in  colour,  that  in  a  number  of  trials,  no  constant  difier- 
enjce  between  them    could   be   detected.      The  crystals  are 
titanium,  absolutely   pure:    though  found   in  the  vicinity  of 
metallic  iron,  they  contain  none  of  that  ipetal,  nor  do  they 
contain  silica,. for  which  the  oxide  of  titanium  has  a  strong 
affinity.    It  was  impossible  to  ascertain  the  specific  CTayity  of 
crystals  not  more  than  l-40th  of  an  inch  square  ;  but^r.  Woi- 
laston  endeavoured  to  ascertain  whether  or  not  they  would  float 
in  melted  tin,  and  attempted  to  tin  their  surfaces  for  that  pur- 
pose ;  but. they  refused  to  unite  with  that  metal,  nor  would  they 
Qombine  with  iron,  silver,  or  copper.    Their  lustre  nearly  proves 
their  metallic  nature  ;  but  this  is  completely  demonstrated  by 
their  perfectly  conducting  very  feeble  electricity.     If  a  small 
slip  01  zinc,  in  contact  wim  one  of  copper,  be  immersed  in  dilute 
sulphuric  acid,  bubbles  of  gas  will  rise  from  both  metals ;  but 
if  a  nonconducting  slip  of  p^per  be  interposed,  the  bubbles 
cease  to  be  given  off  by  the  copper.     Now  a  small  hole  being 
made  in  the  paper,  and  a  cube  of  the  titanium  inserted,  the 
communication  was  made  perfect,  and  bubbles  of  gas  were  given 
offfrom  both  metals.     This  interesting  paper  was  concluded  by 
the  remark,   that  .the  infusibility  of  tnese  cubes  of  titaniu^i 
evinced,  that  they  were  not  formed  from  a  state  of  metallic 
fusion,  but  by  successive  increments  from  the  reduction  of  the 
oxide  in  the  slag ;  in  which  manner  we  must  likewise  explain 
the  formation  in  nature  of  many  metallic  crystals. 
On  th^  piffer^nQ§  pf  Structure  between  the  Human  Meftv 
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bcuia  Tympaiiiy  and  that  of  the  Elephant ;  by  Sir  £.  Honfe, 

:    In  1 799,  Sir  Everard  discovered  the  muscular  structure  of  the 
membrana.tympani  in  the  elephant,  and  this  discovery  had  led 
to  that  of  the  same  membrane  in  the  human  ear  being  also  mus- 
cular.   He  had  likewise  inferred  that  its  oval  shwe  in  the 
elephant  was  the  reason  why  the  ears  of  that  animal  were  not 
afiected  by  musical  sounds  equally  with  those  of  man,  in  which 
the  membrana  tympani  is  circular ;  the  muscular  radii  being  of 
e^nal  length  in  Uie  latter  case,  and  unequal  in  the  former  one. 
&nce  that  period,  he  had  laid  all  his  friends  in  India  under  con- 
tribution for  the  head  of  a  youn^  elephant  preserved  in  spirits ; 
but  remained  unsuccessful  until  lately,  when  he  received  from 
Sir  T.  S.  Raffles,  to  whom  the  natural  history  of  the  east  is  so 
much  indebted,  the  head  of  an  elephant  only  three  weeks  old. 
In  this,  the  membrana  tympani  was  in  its  proper  place,  and 
measured  an  inch  and  a  half  by  an  inch  ana  one-eighth ;  the 
radii  were  attached  to  the  point  and  to  the  two  sides  of  the 
handle  of  the  malleus,  which  was  situated  in  a  transverse  direc- 
tion.   Having  been  informed  by  Mr.  Corse  that  the  elephant  can 
hear  very  low  sounds  with  great  distinctness,  the  autnor  attri- 
butes this  faculty  to  the  long  radii  of  the  membrane.   Mr.  Broad- 
wood  having  sent  one  of  his  tuners  with  a  piano  to  the  elephant 
at' Exeter  ^Clhauge,  it  was   found  that  the  animal    scarcely 
attended  to  the  hi^h  sounds,  but  listened  to  the  low  ones  with 
apparent  satisfaction.     Some   obsenations  on  the  membrana 
tympani  of  various  other  quadrupeds  were  likewise  given  in  this 
paper.    It  was  found  that  the  Uon  in  the  above  menagerie  was 
ittde  afiected  with  high  musical  sounds,  but  became  quite  infu- 
riated by  low  ones ;  uttering  loud  yells,  which  ceased  with  the 
music.    . 
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The  meetings  of  this  Society  were  resumed  on  Nov.  5,  when 
the  reading  ofa  paper  was  commenced,  entitled,  *'  Remarks  on 
the  Identity  of  certain  general  Laws  which  have  been  lately 
observed  to  regulate  the  natural  Distribution  of  Insects  and 
Fnnsi :  "  by  WiUiam  Sharpe  Mac  Leay,  Esq. 
I  Of  this  extended  and  profound  paper,  which  was  not  con- 
cluded until  the  third  meeting,  on  Dec.  3,  we  can  give  but  a 
brief  notice.  It  related  to  what  may  be  termed  the  metaphysics 
of  natural  history.  In  the  Horse  Entomologies,  a  work  not  lon^ 
since  published  by  Mr.  Mac  Leay,  and  with  which  our  zoologi- 
cal raiders  are  doubtless  acquainted,  he  has  advanced  views 
lespecting  the  natural  series  of  animated  beings,  which,  though 
founded  on  a  close  attention  to  their  entire  structure,  may  have 
appeared  extraordinary  as  well  as  novel :  they  relate  to  a  particu- 
lar quinary  distribution  which  he  has  observed  of  the  subjects  of 
the  animal  kingdom ;  and  in  this  paper  a  very  remarkable  con- 
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firma.tioti  of  them  is  announced  and  explckitied.  M.  Fries,  in  his 
Syatema  Mycologicum,  published  last  year,  observes  laws  of  the 
same  kind  to  obtaia  in  the  natural  arrangement  of  fungi,  which 
Mr.  Mac  Leay  had  pointed  out  as  existing  in  the  animal  king- 
dom, and  as  probably  extending  to  all  organized  beings.  In  the 
course  of  the  paper,  the  difference  between  affinity  and  anahgif 
ivas  philosophically  examined  and  defined.  •Some  observations 
were  also  made  on  the  law  of  continuity  as  far  as  it  regards 
organised  nature ;  in  these  was  shown  the  distinction  between 
lattiis  and  hiatus,  which  have  usually  been  confounded  even  by 
the  first  metaphysical  writers.  It  was  remarked  that  no  saitus 
ever  existed  in  nature,  and  that  where  there  were  hiatus,  they 
had  arisen  from  the  extinction  of  species.  Towards  the  couclu- 
Bion,  it  was  stated,  that  M.  Decandolle  had  likewise  observed 
the  general  laws  of  natural  arrangement  which  formed  the  sub- 
jects of  the  paper ;  bo  that  these  laws  had  thus  been  presented 
to  three  individuals,  in  different  countries,  nearly  at  the  same 
period  of  time. 

Dec.Z. — A  Description  of  some  Insects  which  appear  to  exem* 
plify  Mr.  W.  S,  Mac  Leay's  Doctrine  of  Affinity  and  Analogy  ; 
by  the  Rev.  W.  Kirby,  FRS.  and  FLS.  was  commenced. 

Dec.  17. — Mr,  Kirby's  paper  was  concluded,  and  another  by 
the  same  entomologist,  entitled,  "  Some  Account  of  a  new  Spe- 
cies of  Eutophus  (Geoffroi),"  having  also  been  read, 

The  Society  adjourned  to  Jan.  21,  1823. 

GEOLOGICAL    SOCIETY. 

Hcn.\. — A  letter  was  read  from  W.  C.  Trevelyan,  Esq.  MGS. 
addressed  to  Prof.  Buckland,  VPGS.  on  the  Geology  of  tha 
Ferroe  Islands,  dated  Copenhagen,  Dec,  3, 1821. 

Mr.  Trevelyan  observes,  that  the  Ferroe  Islands  appear  to  be 
of  the  same  formation  as  that  of  Antrim  and  of  the  Western 
Islands  ;  they  are  literally  mountains  surrounded  by  water,  and 
are  composed  of  numerous  alternations  of  almost  ail  the  varieties 
of  trap,  which  are  so  regular,  that  the  hills  appear  as  if  they 
were  divided  into  a  number  of  terraces:  most  of  the  beds  are 
divided  from  each  other  by  others  (generally  thin),  of  a  red 
colour  (sometimes  green),  perhajis  the  clay  ironstone  of  Werner. 
These  beds  Mr.  Trevelyan  thmlts  have  not  been  remarked  in 
other  formations;  neithera  curious  lava-like  appearance,  which 
is  very  frequent,  and  the  alternations  extend  to  the  height  of 
about  3000  feet,  and  in  some  parts,  perpendicular  sections  may 
be  seen  of  more  than  2UO0  feet  high.  1  he  rocks  on  decompos- 
2.B  are  seen  to  be  stratified;  the  strata  display  surfaces  geue- 
'  ally  even,  but  sometimes  waved.  Excepting  in  the  island  of 
Myggeneas,  the  dip  appears  to  be  the  same  throughout.  la 
that  island  are  some  thin  veins  of  coal.  In  Suderoe,  a  coal 
similar  to  the  Scotch,  but  superior,  occurs  in  abundance;  the 
Wst  tectious  of  this  are  near  Frodboe,  where  it  is  seen  between 


%mo  tkick  Vedi-  (^  A  hard  greyish  clay,  which  cnupahlea  oa  expo^ 
tare  to  th^  air,  and  which  coiHaiiid  sometimes  numerous  podmes 
f^  a  rich  irooiAone  (carbonate  of  iron).  The  coal  in  Suderoe  ii 
seen  rising  from  the  level  of  the  sea  through  an  extensive  trad; 
of  country  (which  the  author  describes),  until  it  reaches  an  ele- 
YilioB  of  above  IQOO  feet.  Basaltic  veins  of  various  descriptions^ 
ire  tery  frequent ;  sometimes  they  aiter^  but  seldom  disturb,  th^ 
atiala  they  pass  through ;  they  are  frequently  accompanied  by 
thick  veins  of  zeolite,  in  a  state  exactly  resembling  the  steatite 
of  OomwalL  The  coal,  however,  at  Toidnences  is  disturbed  by 
insinttated  masses  of  basalt.  Slips  are  not  frequent  in  FerroCi 
but  a  remarkable  one  is  describea  in  Soinoe,  cavities  of  great 
length,  perfectly  circular,  extending  in  a  direct  line,  and 
incroated  with  zeolite,  are  common ;  one  was  seen,  of  which  the 
one  side  was  filled  with  compact  zeolite ;  the  other  with  clay 
iienatone.  Conglomerates  are  common ;  one  only  was  observed 
of  rolled  pebbles,  apparently  of  the  rocks  of  the  island.  In  two 
of  the  islands,  a  bed  of  greenstone,  in  some  parts  coIumnaTi  is 
seen  of  great  extent :  it  is  100  feet  in  thickness. 

Native  copper  is  very  frequent,  but  not  abundant,  in  most  of 
the  rocks.  At  Famarasund,  in  Suderoe,  it  occurs  m  day  iron* 
sloae,  in  thin  plates ;  in  the  other  rocks,  it  is  generally  crystal- 
lized, frequently  inclosed  in  zeolite.  Specimens  of  most  of  tb^ 
zeolite  family  were  procured,  and  a  vanety  of  tabular  calc  spar^ 
first  found  in  Feiroe  by  Sir  G.  Mackenzie,  and  unknown  else- 
where. 

On  his  return,  Mr.  Trevelyan,  m  passing  from  Fludstrand,  in 
Jutland,  to  Copenhagen,  crossed  a  considerable  extent  of  chalk; 
the  whole  of  the  country  is  covered  with  large  roUed  blocks  <^ 
various  primitive  rocks. 

Near  Fludatrand  are  some  beds  of  sand,  clay,  and  marl,  appa* 
lenlly  above  the  chalk. 

The  letter  concludes  with  observations  on  the  aurora  borealisy 
and  with  reasons  tending  to  confirm  the  opinion  that  Ferroe  is 
the  Tbule  of  the  ancients. 

ROYAL   GEOLOGICAL    SOCIETY    OF    CORNWALL. 

NkUh  Amtmat  Report  of  the  CoiatciL — ^The  progress  of  the 
iastittttioa  since  the  last  anniversary,  if  not  equal  to  the  wishes 
of  its  friends,  is  at  least  encouraging ;  though  the  Society  had 
to  regret  the  loss  of  their  late  able  Secretary,  Dr.  Forbes,  whose 
professional  pursuits  occasioned  his  removiag  from  this  county ; 
;md  ihe  Council  considered  it  due  to  the  zeal  and .  ability  d W 
piMcd  by  that  gentleman,  to  elect  him  an  Honorary  Member.* 

The  cabinets  have  been  enriched  by  many  valuable  donations; 
aad  in  particular  by  a  splendid  series  of  minerals  from  Mount 
Vesuvius^  for  which  the  Society  is  indebted  to  the  kindness  of 
Acir  iUoatrioos  town&oftan,.  Sir  Humphry  Davy.  The  vadioe  of 
Am  AocesaioM  to  the  Museum,  it  not  a;  littb  enfaasccd  by  dv 
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circumstance  of  tliepackage  having  been  missing  for  several 
years  owing  to  the  disturbances  which  occurred  at  Naples,  so 
that  it  was  given  up  as  lost,  when  it  happily  reached  its  original 
destination. 

The  collection  of  specimens  in  most  of  the  departments  of 
mineralogy  is  now  become  interesting,  and  being  open  to  public 
inspection,  creates  a  growing  attention  to  the  subject,  and  has 
led  to  the  discovery  of  minerals  hitherto  unknown  in  this  county, 
and  is  thus  accomplishing  one  important  object  of  the  institu- 
Ijon.  The  series  of  our  native  metallic  minerals  has  also  been 
augmented  both  by  purchase  and  donation :  but  while  the 
Council  gladly  report  its  continued  progress,  they  beg  to  remind 
the  mernuera  that  this  department  of  the  cabinet  is  at  once  the 
most  interesting  and  hitherto  most  defective ;  and  recommend  it 
earnestly  to  the  attention  of  its  friends,  particularly  to  those 
whose  connection  with  the  mines  afford  opportunities  of  procur- 
ing rare  specimens. 

The  library  and  funds  have  also  been  increased,  the  latter  by 
a  liberal  donation  from  John  Hawkins,  Esq.  to  whose  interesting 
communications  and  encouragement,  the  institution  has  been 
from  its  commencement  so  greatly  indebted. 

Flattering  invitations  to  correspondence  have  been  received  in 
the  course  of  the  past  year  from  foreign  institutions  and  men  of 
science,  which  shows  that  this  Society  has  ah'eady  attracted 
notice,  and  is  contemplated  with  interest  both  at  home  and 
abroad. 

The  Council  have  also  the  pleasure  to  congratulate  the  Society 
on  the  pubh cation  of  the  second  volume  of  its  Transactions,  as 
ordered  by  the  last  general  meeting,  and  they  flatter  themselves 
that  it  will  not  be  found  unworthy  of  its  predecessor.  It  was 
judged  proper  to  confine  its  contents  entirely  to  papers  relative 
to  the  geology  and  mineralogy  of  Cornwall ;  although  it  occa- 
sioned the  regret  of  thereby  omitting  many  valuable  communi- 
cations, A  large  space  will  be  found  devoted  to  the  detail  of 
numerous  facts  and  experiments  on  the  much  controverted  sub- 
ject, the  Temperature  of  Mines,  and  also  on  the  Phenomena  of 
Veins,  which  cannot  fail  to  attract  much  attention  and  further 
investigation.  To  the  authors  and  editors,  the  Society  will  feel 
much  obligation,  particularly  to  Mr.  Came,  not  only  for  so  large 
a  portion  of  the  work  itself,  but  also  for  his  indefatigable  atten- 
tion to  the  arrangement  of  the  papers  and  superintendence  of 
the  press.  There  are  likewise  two  other  circumstances  deserving 
of  notice;— that  the  volume  was  printed  in  this  town  (Penzance), 
I  and  that  the  plates  were  engraved  by  a  self-taught  native  artist ; 

I         wid  the  execution  of  both  reflects  no  small  credit  on  the  parties. 
I  Since  the  last  anniversary,  a  course  of  lectures  on  the  elements 

I  of  chemistry  has  been  delivered  by  the  Secretary,  Dr.  Boase,  to 

I  a  numerous  and  attentive  auditory,  and  received  with  much 

I         ^plause  and  merited  approbation.     And  the  Council  have  also 
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the  pleasure  to  report,  that  there  is  evidently  a  growin?  attention 
to  scientific  pursuits,  which  encourages  them  to  cherish  and 
repeat  the  expression  of  their  anxions  hope  that  the  period  is 
not  distant.  When  the  great  and  leading  object  of  this  Society 
^11  be  realised,  and  Cornwall  at  once  distinguished  and 
enriched  by  the  establishment  of  a  School  of  Mines. 

By  order,  Henry  S.  Boase,  Sec, 

■   The  following  papers  have  been  read  since  the  last  report : 

On  the  Tin  Ore  of  Botallack  and  Levant.  By.  Henry  S. 
Boase,  MD.  Secretary  of  the  Society. 

.  A  farther  Account  of  the  Mineralogy  and  Geolo^  of  St.  Just. 
By  Joseph  Came,  Esq.  FRS.  MRIA.  Member  of  tiie  Society. 

On  the  Serpentine  District  of  Cornwall.  By  the  Rev.  Canon 
Rogers,  Memoer  of  the  Society. 

On  the  Neptunian  Theory  of  the  Formation  of  Veins.  By 
Henry  Boase,  Esq.  Treasurer  of  the  Society. 

On  the  Noxious  Gases  of  Mines.    By  Dr.  Boase. 

On  Submarine  Mines.    By  Joseph  CTame,  Esq.  FRS.  8cc. 

On  the  Temperature  of  the  Cornish  Mines.  By  M.  P.  Moyle, 
Esq.  Member  of  the  Society. 

A  proposed  new  Method  of  Drawing  Mining  Maps  and  Sec 
tions.    Communicated  by  Mr.  Fox. 

.   On  the  Temperature  of  Mines.     By  Robert  W.  Fox,  Esq. 
Member  of  the  Society. 
'    On  the  Utility  of  .a  School  of  Mines.     By  Dr.  Boase. 

An  Account  of  the  Quantity  of  Tin  produced  in  Cornwall  in 
the  Year  ending  with  the  Midsummer  Quarter,  1822.  By  Joseph 
Came,  Esq.  FRS,  &c. 

An  Account  of  the  Produce  of  the  Copper  Mines  of  Cornwall, 
in  Ore,  Copper,  and.  Money,  in  the  Year  ending  the  30th  June, 
1822.    By  Mr.  Alfred  Jenkyns. 

Officers  and  Council  for  the  present  Year. 

Preadent. —D^Yies  Gilbert,  Esq.  MP.  VPRS.  8cc.  &c. 

Vice-Presidents. — ^William  Rashleigh,  Esq.  Charles  Lemon, 
Esq^  John  Scobell,  Esq.  John  Paynter,  Esq. 

Secretary. — Henry  S.  Boase,  MD. 

Treasurer. — ^Henry  Boase,  Esq. 
•    librarian. — T.  Barham,  MD. 

Curator. — Edward  C.  Giddy,  Esq. 

Assistant^Secretaru. — ^R.  Moyle,  Jun.  Esq. 

The  Council. — ^T.  Bolitbo,  Esq. ;  Joseph  Carne,  Esq.;  Stephen 
Davy,  Esq.;  Alfred  Fox,  Esq. ;  G.  D.  John,  Esq.;  Rev.  C.  v  .TLe 
Grice ;  M.  P.  Moyle,  Esq.;  Rev.  Canon  Rogers;  H.  P. Tremen- 
heere,  Esq. ;  John  Williams,  Jun.  Esq. 
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Article  XI. 


I,  On  the  Temperature  produced  by  the  Condensation  of  Vapour. 

Mr.  Faraday,  in  some  observaCioDS  published  in  the  Annales  de  Clii- 
mic,  XX,  S29,  has  ilJuatrated  a  curious  properly  of  vapour  which,  ex 
ht  remarks,  though  it  might  have  been  d;^duced  Trom  known  facts, 
had  never  been  cited  or  confirmed  by  experiment.  It  seems,  indeed, 
that  the  property  had  been  known  in  Paris  to  aome  of  the  cheniista, 
but  that  it  had  never  beea  puhliahcil. 

Hold  a  therroonieter  horizontally  so  that  its  bulb  may  beintrodaeed 
into  a  current  of  vapour  as  it  is»^ues  from  a  hoiJer  or  tea-kettle :  it  will 
Boon  indicate  212° ;  then  drop  on  to  it  a  little  powdered  nitre,  and 
immediately  the  temperature  will  rise  to  230°  or  hl^lit'r.  This  effect 
is  due  to  the  condensing  power  excited  by  the  salt  on  the  vapour, 
which,  reducing  the  latter  to  the  fluid  form,  hberates  the  heat  tliat 
raises  the  thermometer. 

In  making  the  experiment,  care  should  be  taken  that  the  water  con- 
dcnseii  on  tne  stem  of  the  instrument  does  not  run  down  and  dilute  the 
salt,  for  then  the  temperature  falls.  Another  method  of  operating  is 
to  tie  up  the  salt  or  substance,  round  the  bulb  of  the  thermometer 
in  8  bit  of  lint  or  flaooel,  and  introduce  it  so  covered  into  the  steam. 
The  following  are  temperatures  obtained  by  the  use  of  different  sub- 
stances ;  the  first  column  of  numbers  as  given  by  the  last  process,  snd 
the  second  by  the  other : 

Sulphate  of  magnesia 214 218 

•Tartrate  of  potash 230 236 

•Tartaric  acid 221   ....   226 

Sugar 223 216 

•Muriate  of  ammonia 227 230 

•Citric  acid 228  ....    230 

•Nitre 230  ....   232 

Nitrate  of  magnesia 236 236 

Nitrate  of  ammonia 240 236 

Acetate  of  potash 258  ....  244 

Subcarbonate  of  potash 262  ....    2.3S 

Potash —     300  and  upwards. 


^ 


I 


ThoBe  marked  •  are  convenient  for  the  experiment  with  the  naked 
bulb. 

The  effect,  as  might  be  expected,  continues  at  different  pressures, 
and  the  same  difference  of  temperature  which  exists  between  a  clean 
thermometer  and  one  coated  with  a  salt  when  placed  in  steam  at  312° 

r  under  atmospheric  pressure,  holds  when  the  pressure  and  temperature 

L         are  raised. 

I  Mr.  Faraday  had  stated  that  at  the  same  pressure  a  boiling  aqueous 

D  ialine  solution  gave  off  steam  of  the  same  temperature  as  boiling  water. 

I  M.  Gay-Lussac  makes  some  remarks  on  this  statement,  and  shows,  that 


1828.]  Scientific  Intelligence.  75 

with  the  saline  solution,  the  temperature  of  the  vapour  ia  the  6nine  as  that 
of  the  solution  ittelf.  We  understand  tliat  Mr.  F.  has  verified  M,  Gay- 
[tUssac's  statctneiit  by  experiment)  and  satitfied  himgelf  of  its  accuracy. 

II.  Index  to  Kirby  and  Spence'i  Entomology. 

(Td  the  Editor  of  the  ^nndlj  of  I'/ulaiop/ii/.i 
DEAR  SIR,  Dec.  SS,  18M, 

1  beg  to  submit,  through  your  journal,  to  the  learned  authors  of  the 
Introduction  to  Entomology  how  important  an  addition  to  each  of  their 
delightful  volumes  a  pretty  copious  index  would  be :  and  how  imperfect 
their  work  is  without  it.  It  is  of  course  intended  that  tlie  last  volume 
^ould  comprise  all  that  is  necessary  in  this  way ;  but  this  is  not 
enough,  for  during  the  many  years  that  intervene  between  the  appettr- 
knce  of  the  first  and  the  iast  volume,  the  entomological  student  is 
deprived  of  all  the  advantages  of  reference,  unless  be  make  an  index 
fijr  himself.  All  the  leading  facts  of  the  two  first  volumes  may  be  very 
Kadily  embraced  in  one  index  ;  and  I  would  suggest  to  Messrs.  Kirby 
knd  Spence,  that  it  would  he  desirable  to  furnish  this  assistance  to  the 
^blic  without  delay,  as  well  as  to  provide  every  future  volume  with 
Mt  index  for  itself,  with  the  exception  of  the  last,  which  will  necessar- 
liJy  contain  general  references  for  i  he  whole  work. 

I  remain,  dear  Sir,  yours  sincerely, 

NORFOLCIEKaiB. 

in.  Sepuratiott  of  Plumbagojront  Cast-Iron. 

A  curious  paper  on  this  subject  has  appeared  in  No.  14  of  the  Edin- 
burgh Philosophical  Journal ;  the  facts  related  in  which  we  shall  pro* 
ceed  to  state,  and  afterwards  to  offer  a  few  remarks  on  the  theory 
which  has  been  deduced  from  them  by  the  writer  of  the  paper,  Dr.  Mac 
Culloch. 

In  the  frequent  examination  of  the  metal  of  the  iron  guns  delivered 
kj  the  contractors  to  the  ordnance,  by  solution,  according  to  Uerg- 
Van's  suggestion,  Dr.  M.  found  that  the  quantity  of  plumbago  in  the 
netal  bore  no  relation  to  its  strength  or  goodness,  but  that  the  results 
Were  sometimes  curious,  from  the  very  variable  quantity  which  differ- 
ent specimens  of  the  iron  contained.  The  trials  were  far  from  confirm- 
ing the  opinion  that  the  worst  or  weakest  melal  contained  most  plum- 
tMgo ;  and  on  one  occasion,  an  exceedingly  tough  specimen  was  found 
to  contain  a  most  unusual  proportion  of  this  substance,  and  that  in  a 
disengaged  state,  being  visible  on  breaking  the  metal;  which  appeared 
Is  if  it  had  been  rubbed  with  powdered  hiack-lead,  and  left  its  trace  on 

Eper.  Where  the  plumbago  was  most  abundant,  the  colour  of  the 
tcture  of  the  iron  was  moat  grey  ;  and  Dr.  M.'s  trials  go  to  prove,  in 
Vontradiction  to  the  opinion  of  many  iron -founders,  that  the  greyest 
iKtal  is  the  toughest.  The  plumbago  was  always  obtained  in  the  state 
•f  powder,  and  in  very  small  proportion  when  compared  to  that 
llbtained  from  pig-iron. 

The  same  experiments  were  repeated  on  the  pig-metal  used  for 
diells.  which  is  generally  distinguished  into  three  kinds;  white,  grey, 
Wid  black.  .^11  these  affbrded  very  large  proportions  of  plumbago,  but 
TBrious  in  different  specimens;  the  black  metal  seemed  to  afford  the 
greatest  quantity,  but  that  which  was  most  brilliant  and  silvery  also 
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yielded  it  ift  abundance.  In  1807  or  1808,  Dr.  Mac  Cullodi  wiw 
requested  to  go  to  a  London  porter  brewery  to  see  an  appearcm^ 
'which  had  very  much  surprised  tiie  people  employed  in  it.  They  had 
taken  some  iron  out  of  their  porter  backs  in  making  repairs,  and  had 
found  it,  as  they  said,  red-hot.  This  was  found  to  be  an  exaggeration ; 
but  on  removing  the  iron  articles  from  the  porter,  they  became  so  hot 
•on  scraping  off  the  surface,  that  it  was  disagreeable  to  handle  them ; 
while  they  smoked  from  the  evaporation  of  the  moisture :  they  were 
x^t  cones,  perforated  with  holes,  and  about  an  inch  thick,  used  as 
strainers  to  prevent  foreign  substances  from  getting  into  the  pipes,  and 
had  been  immersed  in  £e  porter  for  many  years.  On  examination, 
some  of  them  were  found  to  be  entirely  plumbago ;  while  in  others 
there  was  a  thick  coat  of  that  substance  oii  each  side,  a  little  iron  only 
remaining  in  the  middle. 

Shortly  aflerwards,  Dr.  M .  met  with  the  following  relation  in  one  of 
his  journeys  in  the  Western  Isles.  In  IT^O  an  attempt  was  made  to 
weigh  one  of  the  Spanish  Armada,  which  had  -  foundered  off  the  coast 
of  Mull;  this  proved  unsuccessful,  but  some  brass  and  iron -guns  were 
brought  up,  the*  former  bearing  the  date  1584.  The  iron  guns  were 
rdeeply  corroded ;  and  on  scirapingthem,  it  was  said  that  they  were  found 
•flio  hot  that  they  could  not  be  touched,  and  that  they  did  not  become 
'  cool  till  they  had  been  two  or  or  three  hours  exposed  to  the  air. 

The  following  are  the  general  results  of  Dr.  M^c  Culloch's  experi- 
ments on  thb  subject :  The  blackest  pig-metal  appears  to  yield  the 
greatest  quantity  of  plumbago,  and  in  the  most  solid  state.  When 
the  experiment  is  complete,  the  produce  equals  the  iron  in  bulk,  and 
18  a  solid  mass  capable  of  being  cut  by  a  knife,  even  into  pencils ;  but 
•as  far  as  has  been  obsierved,  it  is  of  a' much  more  coarse  grain,  or  scaly 
'granular  texture,  than  natural  black-lead.  To  procure  it  in  perfection, 
the  acid  should  be  very  weak,  and  the  operation  is  then  necessarily 
very  tedious.  Acetic  acid  appears  to  be  the  best,  and  it  is  by  this  that 
it  is  produced  in  porter-backs  in  the  waste-pipes  of  breweries,  and  in 
•calico-printing-houses,  where  sour  paste  is  employed.  If  the  experiment 
'be  perfect,  the  plumbago  becomes  hot  on  exposure  to  the  air,  smok- 
ing while  there  is  any  moisture  to  be  evaporated,  particularly  when  the 
surfaces  are  scraped  off  in  succession ;  there  is  no  apparent  difference 
in  the  plumbago  before  and  after  this  operation.  When  the  substance 
does  not  heat,  on  being  taken  out  of  the  fluid,  the  whole  process  of 
Oxygenation  appears  to  have  taken  place  in  the  solution,  probably  from 
:an  excess  of  strength  in  the  acid. 

From  these  facts.  Dr.  Mac  CuUoch  draws  the  following  inferences : 
that  plumbago,'by  which  name  he  designates  the  carbon,  as  it  exists  in 
-^ast-iron,  is  a  metal,  and  black-lead  its  oxide:  that  in  white- pig,  proba- 
>bly,  the  combination  is  this  metal  and  iron ;  and  that  in  the  black  it 
•exists  in  a  state  of  approximation  to  black-lead :  that  the  operation  of 
the  acid  is  to  dissolve  the  iron,  and  to  oxygenate  the  plumbago  so  as 
;to  convert  it  into  black-lead :  and  that  if  the  acid  be  strong,  the  whole 
operation  is  completed  in  the  solvent;  otherwise  some  additional  oxy- 
:gen  is  required  to  produce  it  in  a  state  of  permanence  in  the  air,  and 
that  the  absorption  of  this  generates  the  heat  in  the  experiment: 
lastly,  that  the  metallic  nature  of  the  base  of  charcoal  is  also  proved 
:from  these  Tactis.  And  lest  this  reasoning  should  be  deemed  unsatis- 
'iOEiCtory,  Dr.  M*  adds  the  following  argument :  ^'  The  specific  gravity 
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q£  big^iroix'  is  ^out  1%  aitd  that  of  black-lead  is  2,  or  1^.  Now  the 
bulk  of:  black-Iciad  procured  Id  the  experiment  is  equal  to  that,  of  the 
original  iron  exposed  to  solution.  Two  such  bodies  could  not  co-exist 
in  the  same  space,  or,  if  that  could  be  imagined,  the  specific  gravity  of 
WCK  iron  must  be  far  mpre  different  from  that  of  pure  iron  than  it  is.. 
If  pure,  iron  indeed  is  freied  from  the  effects  of  condensation  by  heating, 
it  scarcely  differs  in  specific  gravity  from  pig-metal.  Thus  while  we 
conclude  that  the  plumbago  combined  with  the  iron  is  a  metal,  we  may 
also  ii^r  that  the  specific  gravity  of  that  metal  is  not  very  different  from 
that  of  iron." 

Upon  tl^is  theory  we  trust  that  Dr.  Mac  Culloch  will  excuse  our 
offering  the  following  remarks :  In  the  first  place,  nothing  but  carbon 
bas  been  detected  in  the  diamond  by  the  most  refined  and  delicate 
investigatioAs  of  chemistry,  those  of  Sir  H.  Davyj  Messrs.  Allen  and 
Ptepys>  and  others:  that  gem,  therefore,  must  be  a  form  of  Dr.  M.'s 
new  metal ;  now  if  black-lead  be  its  oxide,  supposing  it  to  contain  onlj 
one  atom  of  oxygen^  then,  when  equal  weights  of  each  substance  are 
burnt  in  oxygen  gas,  the  former  should  require,  for  its  complete  con- 
version into  carbonic  add,  itoice  as  much  oxygen  as  the  latter  s  but  the 
experiments  of  Messrs.  Allen  aiid  Pepvs  have  demonstrated,  that  botb 
thitee  substances  require  for  their  combustion  precisely  the  same  volume- 
of  oxygen,         '  r 

Secondly,  Dr.  Mac  Culloch  does  not  seem  to  be  aware  of  the  exist- 
ence of  siltcium  in  cast-iron.  The  experiments  of  Mr.  Daniell,  recorded 
in  vol.  ii.  of  the  Journal  of  Science,  show  that  the  absorption  of  oxy- 
sen,  and  the  consequent  evolution  of  heat,  by  the  black-lead  separated 
£em  the  metal,  is  owing  to  die  conversion  of  silidum  into  silica^  and 
not  to  that  of  any  unknown  principle  into  black*lead. 

We  are  not  sure  that  we  understand  the  concluding  argument,  but 
does  it  hot  indicate,  either  that  Dr.  Mac  Culloch  considers  cast-iron  to 
be  a  mechanical  mixture  of  carbon  and  the  metal,  or  that  he  thinks, 
(which  is  likewise  contrary  to  the  known  fact),  that  the  arithmetical 
mean  of  tlie  specific  gravities  of  the  ingredients  of  a  compound  is  the 
true  specific  gravity  of  the  compound  itself.^ 
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Articus  XII. 
NEW  SCIENTIFIC  BOOKS 


PREPARING  FOR  PUBLICAllON. 

A  Narrative  of  a  Voyage  round  the  World  in  the  Uranie,  Capt. 
Freycinet,  dispatched  on  a  Scientific  Expedition  by  the  French  Go^ 
Tenment  during  the  Years  1817«  1818, 1819,  and  1820;  in  a  Series  of 
Letters  to  a  Friend.  By  J.  Arago,  Draftsman  to  the  Expedition. 
The  Work: will  form* a  Quarto  Volume,  embellished  with  26  Engrav- 
ings. . 

A  Description  of  an  Antediluvian  Den  of  Hysenas,  discovered  at 
.(irkdale,  in  Yorkshire,  in  1821,  and  containing  the  Remains  of  the 

a**  sena,  Tiger,  Bear,  Elephant,  Rhinoceros,  Hippopotamus,  and  16 
er  Animalsi  all  formerly  Natives  in  t,bis  Country.    With  ^  Cgoipar 
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taiive  View  oF  many  Blmilar  Caverns  and  Dena  in  England  and  Ger* 
many;  and  a  Sunimary  Account  ol  the  Evidence  ot' diluTian  Action 
afforded  by  the  Forma  of  Hills  and  Valleys,  and  the  general  Disperaion 
of  Beds  ol  Gravel  and  Loam,  containing  aimilar  Bones,  over  great  Part 
of  the  Northern  Hemisphere.  By  the  Uev.  W.  Bnckland.  I'KS.  FLS. 
and  Professor  of  Mineralogy  and  Geology  in  the  University  of  Oxford, 
llluairated  by  a  Map,  Views,  and  Seetiotis  of  the  Caves  and  Draningt 
of  the  Animal  Kelnains. 

A  Treatise  on  Navigation  and  Nautical  Astronomy,  adapted  to 
Practice  and  the  Purposes  of  Elementary  Instruction.  By  Mr.  Keddle, 
of  the  Royal  Naval  Aayium. 

Illustrations  of  the  Inquiry  respecting  Tuberculous  Diseases.  By 
John  Baron,  MD.  Physician  to  the  General  Infirmai'y  at  Gloucester. 
With  coloured  Plates.     8vo.     las. 

Lectures  on  the  Structure  and  Pliysiology  of  the  Male  Urinary  and 
Genital  Organs  of  the  Human  Body,  and  on  the  Nature  and  Treat> 
ment  of  their  Diseases,  delivered  before  the  Itoyal  College  of  Surgeons. 
By  the  late  James  Wilson,  FUS  &c.     lis. 

Journal  of  an  Horticultural  Tour  through  Flanders,  Holland,  and 
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the  North  of  France.     By  a  Deputation  of  the  Caledonian  Horticul- 
■      '"     "  ■.  "  ■■  _    ""■.  Neif    "        ■  ■■      ■■ 

icdonald.  Chief  Ga 
8vD.     16j. 


tural  Society,  consisling  of  Mr.  Neill,  Secretary;  Mr  Hay,  Planner; 
and  Mr.  Macdonald,  Chief  Gardener  at  DalLeith  Park.     VVith  Plates. 


A  new  View  of  the  Infection  of  Scarlet  Fever,  illustrated  by  Re- 
maika  on  other  contagious  Disorders.  By  W.  Carmichael,  MD.  FKS. 
Fellow  of  the  College  of  Physicians,  &c.    f 


Article  XIII. 
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NEW  PATENTS. 

J.  Witcher,  Helmet-row.  Old-street,  mechanic,  M.  Pickford,  Wood- 
street,  carrier,  and  J.  Whitbourn,  Gos well-street,  caachsmith,  for  an 
improvement  in  the  construction  of  wheels, — Sept,  27. 

S- Pratt,  bond-street,  trunk-manufacturer,  for  improved  straps  and 
bands  for  the  better  securing  of  luggage. — Sept.  27. 

T.  Binns  and  J.  fiinns,  Tot  ten  ham- court- road,  engineers,  for  improve- 
ments in  propelling  vessels,  and  in  the  construction  of  steam -en  gioea, 
—Oct,  18. 

W.  Jones,  Bodwellty,  Monmouthshire,  engineer,  for  improvement 
in  the  manufacturing  ofiron. — Oct.  18. 

8.  Wilson,  Streatham,  Esq.  for  a  new  manufacture  of  worsted. — 
Oct.  18. 

U.  Lane,  jun.  Lamb's  Conduit-atreet,  straw-hat  manufacturer,  for 
an  iniprovement  in  the  platting  of  straw,  and  in  manufacturing  bonnets, 
&C.  therefrom. — Oct.  18, 

J.  Williams,  Cornhill,  stationer,  for  a  method  to  prevent  the  frequent 
removal  of  the  pavement  and  carriage-path,  and  fur  laying  down  and 
taking  up  pipes,  &c.— Oct.  18, 
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^^acj^ments  and  Observations  on  Indigo,  and  on  certain  Suh^ 
Glances  which  ^^are  produced  from  it  by  Means  of  Sulphuric 
JLcid.    By  Mr.  Walter  Crum. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

8IB,  Glasgow^  Jan.  1,  1823. 

Indigo  may  be  obtained  in  a  state  of  tolerable  purity  by  the 

ordinary  process  of  agitating  the  yellow  liquid,  which  forms  the 

dy«r*B  blue  vat,  with  common  air,  till  the  deoxidized  indigo 

vliich  is  there  held  in  solution  by  lime-water  is  revived ;  and 

^en  digesting  the  precipitate  in  ddutc  muriatic  acid,  to  remove 

ft  litde  iron,  and  carbonate  of  lime,  which  it  contains.     In  this 

ctate,  it  is  known  by  the  name  of  precipitated  indigo,  and  must 

be  distinguished  from  the  powder  so  cdled  by  Bergman,  a  sub- 

Btauce  to  which  I  shall  refer  more  particularly  in  the  sequel.     It 

generally  contains  a  small  portion  of  sulphate  of  Ume,  and,  as 

Dr.  Thomson  observed,  a  little  resin,  which  is  removable  by 

alcohol. 

It  has  been  long  known,  that  when  indigo  is  heated,  it  sub- 
lines. The  first  mention  of  this  fact  that  I  have  noticed  is 
contained  in  a  work  on  calico  printintTy  published  in  1789  by 
0|Brien,  a  pattern  drawer  in  London,  who  also  gives  a  method 
fof  collecting  the  sublimate.  **  The  curious  may  sublime  indigo, 
and  thereby  procure  dowers,  as  with  zinc,  sulphur,  8cc.  For 
eiperiments  on  a  small  scale,  it  may  be  done  in  a  common  fta&lsL 
rfew  Series,  vol.  v.  c 


82  Mr.  Crum  M  Indigo.  (Fbb^ 

over  a  common  fire,  defending  the  flask  firom  the  (Kmtaet  of  the 
fire." 

To  prepare  these  flowers,  Chevrenl  directs*  that  eight  grains 
of  common  indigo  in  powder,  in  a  covered  cmcible,  shomd  be 
placed  upon  burning  coals;  in  which  c^e  the  colouring  matter 
will  crystallize  in  the  middle  part  of  the  crucible,  firom  which  it 
is  to  be  deteched  with  a  feather  when  cold.  I  have  never  been 
able  to  obtain  any  quantity  of  it  in  this  way ;  part  of  it  is  always 
discoloured,  and  the  whole  of  it  is  condensed  upon  the  ashes, 
which  are  in  the  state  of  a  fine  powder,  and  from  which  it  cannot 
be  detached  without  contamination. 

I  succeeded,  however,  by  another  method  16  proccre  as  much 
as  I  needed  for  my  experiments,  perfectly  pure.  I  used  the 
covers  of  two  platina  crucibles,  neany  three  inches  in  diameter, 
of  such  a  form,  that,  when  placed  with  their  concave  sides 
inwards,  they  were  about  three-eighths  of  an  inch  distant  in  the 
middle^  I  placed  thinly  about  the  centre  of  the  lower  one  ten 
grains  of  precipitated  indigo,  not  in  powder,  but  in  small  lumps 
of  about  a  giam  in  weight ;  then,  having  put  on  the  cover,  I 
applied  the  flame  of  a  spirit-lamp  beneath  the  indigo.  In  a 
short  time,  this  substance  partially  decomposed,  begins  to  melt, 
and  the  purple  vapour  to  be  disengaged,  which  is  known  by  the 
hissing  noise  that  accompanies  it.  The  heat  is  continued  till 
this  noise  nearly  ceases,  when  the  lamp  is  withdrawn,  and  tha 
apparatus  allowed  to  cool.  Then,  on  removing  the  cover,  the 
suoUmed  indigo  will  be  found  planted  upon  its  inner  surface, 
with  sometimes  a  few  long  needles  upon  tne  bottom  of  the  appa- 
ratus, which  are  easily  removed  from  the  button  of  coaly  matter 
that  remains.  In  this  way  I  have  generally  obtained  18  to  20 
per  cent,  of  the  indigo  employed ;  a  small  quantity  unavoidably 
escapes,  but  I  am  persuaded  that  very  little  mor^  P^n,  by  any 
means  of  this  kind,  oe  obtained.  I  have  made  several  attempts, 
by  using  different  forms  of  apparatus,  to  prepare  this  substance 
on  a  greater  scale  ;  but  have  found  none  that  answers  so  welt 
as  that  which  I  have  described.  When  the  cover  is  kept  cool, 
as  by  means  of  a  wet  cloth,  none  of  the  indigo  condenses  upon 
it.  The  interior  of  the  apparatus  being  then  comparatively  cold, 
the  vapour  is  condensed  before  it  reaches  the  cover,  falling^  l^cki 
or  rather  crystallizing  upon  the  cinder.  The  same  effect  is  pro* 
duced  when  ashes  are  tbrmed  instead  of  a  fused  coal  ^  and  pure 
indigo  when  pounded,  and  common  indigo  in  any  shape,  always 
leave  a  quantity  of  loose  matter. 

Those  who  cannot  readily  procure  precipitated  indigo  for  the 
purpose  of  subliming,  majr  nnd  it  convenient  to  combine  witbiny 
method,  one  lately  given  in  the  Journal  de  Pharipacie,  by  MM* 
Le  Royer  and  Dumas.  It  consists  in  spreading  about  30  graii^a 
of  common  indigo  in  coarse  ]^wder  upon  an  open  silver  capeule^ 
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tnd.  ^fifing  the  heat  of  a  spirit-lamp  till  all  the  sublimed  indigo 
is  fonnea  upon  the  sur&ce  of  the  ashes.  On  repeating  this  pro* 
cess;  I  fioa  that  ten  [mrts  of  common  indigo  vield  one  of  sub- 
fimed  indij^o,  which  is,  however,  far  from  being  pure.  By 
rssublioiation  in  my  apparatus,  it  is  again  reduced  one-half  from 
the  loss  of  its  impurities,  and  some  vapour. 

I  shall  here  describe  what  else  takes  place  during  the  sublimai- 
tion.  Ten  ptun.  of  precipitated  indigo  in  the  apparato*  I  bar* 
descnbed  yielded 

1'88  grain  of  sublimed  indigo. 

8*44  grains  of  cinder  remained,  and  consequently 

]  *68  grain  of  volatile  matter  escaped. 

iO-00 

Thirteen  grains  of  the  same  indigo,  kept  a  Quarter  of  an  hour 
al  a  strong  red  heat  in  a  smsU  platina  crucible,  firmly,  though 
not  exactly  closed,  left  7-9  grains  of  cinder,  which  is  equal  to 
((1  per  cent. 

lo  order  to  ascertain  what  gases  were  evolved  during  this 
destruction  of  Uie  indigo,  I  introduced  5*28  grains  into  a  small 
l^ass  tube  connected  with  a  mercurial  trough.  On  applying  the 
EcMit  of  a  spirit-lampf  the  vapour  of  indigo  was  formed,  and 
condensed  m  the  colder  part  of  the  tube,  but  was  at  last 
destroyed  by  repeated  applications  of  heat.  A  Quantity  of  water 
appeated  in  die  tube,  and  0*96  cubic  inch  or  gas  was  found 
in  the  receiver.  On  removing  the  tube,  it  was  found  to  have  lost 
in  weight  0*71  grain,  or  IS'O  per  cent,  of  the  indigo  employed. 
The  water  that  was  formed  had  a  disagreeable  burnt  ammonia^ 
cal  smell.  I  found,  on  anal^rzinff  the  gas  in  the  receiver  (making 
allowance  for  the  common  air  of  the  apparatus,  and  a  small  por* 
lion  of  gas  remaining  in  the  tube),  that  it  consisted  for  100  of 
ilriigoof 

Caibonic  acid 2-8 

.  Oaibnrejtted  hydrogen  and  carbonic  oxide ••  0*8 

Axote. 1-9 

Tbo' difference  between  the  sum  of  these  and  the 
loss  13'5  was  water,  with  a  little  ammonia.  •  •  •  •  8*0 

Sublimed  Indigo. 

Indigo,  sublimes  in  long  flat  needles,  which  readily  split  when 
tiM;  are  bruised  into  four-sided  prisms. 

Viewed  at  a  particular  angle,  they  have  the  most'briUiant  and 
iatensci  copper  colour ;  but  when  lying  in  heaps,  they  have  a 
rich  chesnut-brown  colour;  one  that  would  be  produced  by  mix- 
inga  yeiy  little  yellow  with  a  bright  but  deep  reddish  purple. 

peeides  these  needles,  this  substance  is  found  in  th^  fotux  ^^ 

a'4 


84  Mr.  Cmm  oh  Indige.  [Ffi^- 

plates,  much  broader  than  the  needles,  and  extremely  thin; 
twisted  sometimes  almost  into  tubes.  These  appear  to  the 
naked  eye  perfectly  opaque.  I  was  not  a  little  pleased,  how- 
ever, with  tiieir  unexpected  appearance,  when  seen  through  the 
microscope.  Viewed  obliquely,  they  appear  still  opaque,  and 
copper  coloured  like  the  needles ;  but  when  held  perpendiculariy 
to,  the  rays  of  light,  they  are  seen  to  be  transparent,  and  of  a 
beautiful  blue  colour,  exactly  similar  to  a  dilute  solution  of  indigo 
which  has  been  acted  upon  by  sulphuric  acid.  Their  intensity 
varies,  according  to  the  thickness  of  the  plate,  from  a  blue  just 
distinguishable  uom  white,  to  one  almost  black.  The  bronze 
colour  which  these  crystals  assume  when  in  heaps  is  obviously 
a  mixture  of  the  copper  colour  with  this  blue. 

The  vapour  of  indigo  is  transparent,  and  of  a  most  beautiful 
reddish-violet  colour,  re^sembling  a  good  deal  the  vapour  of 
iodine,  but  suflSciently  distinguished  from  it  by  the  shade  of  red. 
The  sublimation  takes  place  at  the  heat  of  about  550®  Fahren- 
h'eit ;  for  the  vapour  rises  at  a  heat  lower  than  that  of  melting 
lead,  and  requires  more  than  the .  melting  heat  of  bismuthl 
Upon  the  rough  bright  surface  of  the  lead,  I  observed  some  of 
thexrystals  melt  while  the  vapour  was  rising ;  but  1  have  in  no 
other  circumstances  remarked  any  thing  like  fusion,  till  the  sud- 
itance  was  decomposed.  Hence  the  melting  point  of  indigo, 
its  point  of  volatilization,  and  that  at  which  it  is  decomposed, 
are  remarkably  near  each  other. 

The  specific  gravity  of  sublimed  indigo  is  1*35. 

These  crystals  sublime  when  heated  in  open  vessels^  leaving 
no  residue.  In  close  vessels,  the  vapour  is  at  first  reddish- 
violet,  as  in  the  open  air;  but  as  the  heat  advances,  it  acquires 
a  tinge  of  scarlet;  and  before  it  is  entirely  decomposed,  becomes 
deep  scarlet,  and  then  orange  coloured  :  a  quantity  of  charcoal 
is  at  the  same  time  deposited. 

Action  of' Oils, — Of  the  essential  oils,  oil  of  turpentine. dis- 
solves at  Its  boiling  heat  as  much  indigo  as  gives  it  the  tine 
violet  colour  of  the  vapour  of  indigo,  but  a  slight  reduction  of 
temperature  is  sufficient  to  precipitate  the  whole  of  it.  The 
fixed  oils  and  fatty  substances,  as  they  may  be  heated  to  ahigher 
degree,  exert  a  more  powerful  action  upon  indigo..  None  of 
them  that  I  have  tried  act  upon  it  at  the  heat  of  boiling  water ; 
but  when  the  heat  is  increased,  they  gradually  dissolve  it,  acquir- 
ing the  colour  of  its  vapour  much  more  deep  than  oil  of  turpen- 
tine does.  If  the  solution  be  cooled  at  this  period,  the  indigo 
precipitates  blue.  *  As  the  heat  is  continued,  mure  of  the  indigo 
is  dissolved,  but  the  colour  of  the  solution  begins  to  change;  it 
gradually  inclines  to  crimson,  and  has  then  begun  to  be 
destroyed.  It  is  now  green  when  cooled.  Heated  still  more, 
the  solution  is  of  a  strong  crimson ;  then  becomes  orange  ;  and 
at  last,  when  entirely  decomposed,  it  is  yellow,  which  colour  it 
retains  when  cold. 
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«     ^  Delermination  of  the  Ultimate  Constituents  of  Indigo. 

The  apparatus  which  I  employ  fi)r  the  analysis  of  indigo  with 
peroxide  of  copper^  is  simply  a  tube  of  green  glass,  seven  inches 
toagy  and  three-eighths  of  an  inch  wide,  shut  at  one  end,  and 
connected  with  a  mercurial  trough  by  means  of  a  small  bent  tube, 
joined  to  the  other  by  a  tube  of  caoutchouc  firmly  tied. 

The  indigo  is  first  ground  with  a  quantity  of  peroxide  of  cop- 
per, and  when  that  is  introduced  into  the  tube,  another  portion 
of  peroxide  is  put  over  it,  and  then  some  metallic  copper  thrown 
down  from  its  sulphate  by  a  plate  of  zinc,  and  ignited  in  a  close 
vessel.  Lastly,  1  fill  up  the  remaining  space  (about  a  couple  of 
inches)  with  a  piece  of  glass  tube,  shut  at  both  ends,  which 
nearly  fits  the  other.  This  keeps  the  materials  in  their  place, 
and  reduces  as  much  as  possible  the  quantity  of  common  air  in 
the  apparatus.  The  tube  is  then  heated  witn  three  spirit-lamps, 
of  which  two  keep  the  metallic  copper  and  the  pure  peroxide  at 
a  red  beat ;  while  the  third  traverses  gradually  that  part  of  the 
tube  which  contains  the  indigo. 

When  I  began  these  experiments,  I  took  the  usual  precaution 
of  heating  tne  peroxide  of  copper  to  redness  immediately 
before  I  made  use  of  it.  I  soon  found,  however,  that  before  1 
could  get  the  vegetable  matter  ground  with  it,  and  introduced 
into  the  tube,  it  had  attracted  a  quantity  of  water  from  the  air, 
which  varied  according  to  the  hygrometric  state  of  the  atmo- 
sphere, and  of  course,  the  length  of  time  employed.  It  then 
occurred  to  me  that  all  error  from  this  source  would  be  obviated, 
if  I  allowed  the  peroxide  to  be  saturated  with  moisture,  by  leav- 
ing it  freely  exposed  to  the  air,  and  at  every  analysis  (at  least 
when  the  state  of  the  atmosphere  changed),  press  150  grains  of 
it  into  a  small  platina  crucible  which  just  holds  that  quantity, 
heat  it  dull-red  within  another  crucible,  and  ascertain  its  loss  of 
weight  without  removing  the  cover.* 

I  have  in  this  way  made  several  analyses  of  indigo,  which 
differed  very  little  from  each  other.  1  choose  the  following  one 
as  being  nearly  a  mean  of  the  rest : 

Analysis, — One  grain  of  sublimed  indigo  was  ground  with  90 
grtfitis  of  peroxide  of  copper;  25  grains  more  were  put  over  it  in 
the  tube;  and  above  that,  30  grains  of  metaUic  copper.  These 
sabBtainces  contained  0*11  gram  of  water. 

*  Berzeliiu  has  pointed  out  the  instantaneous  attraction  of  water  by  the  oxide  of  cop- 
per ^Ann.  de  Chimie,  xvii.  27),  and  cautioned  chemists  against  the  fallacy  arising  from 
die  neglect  of  it ;  and  M.  de  Saussure,  in  a  note  to  his  analysis  of  hog's  lard  (Ann.  de 
Chimie,  zi.  396),  makes  a  general  remark  upon  those  analyses  where  peroxide  of  cop. 
per  ii  employed.  ^'  ^en  resultats  "  (those  of  M.  lierard),  ^^  ainsi  qu*un  giand  nombrc 
ue  ceuz  obtenus  par  ce  precede,  m*ont  paru  p6cher  par  exces  d'hydrogene/*  Thk 
Bzcen  if  owing  in  aU  probability  to  the  neglect  of  a  small  portion  of  water  attracted  by 
die  peroxide.  I  have  found  100  srains  when  newly  prepared  take  as  much  as  S-IOths 
of  a  gndn  of  water  for  saturation  in  damp  weather.  When  it  has  been  several  times 
needy  H  doM  not  take  m  much. 
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The  tube,  Btter  me  operation,  had  lost  ia  weight  3*17  grains, 
of  which  1  grain  being  indigo,  and  O'll  grain  water  from  the 
copper,  2'06  grains  were  oxygen  suppbed  by  the  peroxide. 
The  gas  in  the  receiver  was  =  6'46  cubic  inches,  mean  temper- 
ature and  presBure.  Of  this,  potash  absorbed  5*82  cubic  inches, 
leaving  a  residue  of  0'64  cubic  inch. 

This  residue  consists  of  the  common  air  of  the  apparatus, 
together  with  the  azote  contained  in  the  indigo.  By  filing  the 
mouth  of  the  tube,  as  I  did,  with  a  round  piece  of  glass,  and 
using  a  very  smali  conducting  tube,  scarcely  any  empty  apace  is 
left  m  the  apparatus ;  but  the  peroxide  of  copper,  being  a  very 
loose  substance,  and  merely  shaken  down  into  the  tube,  without 
being  pressed,  encloses  a  quantity  of  air,  which  is  very  consider- 
able. This,  on  the  idea  that  the  quantity  was  trifling,  has 
sometimes  been  neglected  altogether  ^  but  more  frequently  as 
much  of  it  as  possible  has  been  driven  out,  by  heating  a  part  of 
the  tube,  previous  to  the  commencement  of  the  experiment,  and 
the  remainder  neglected.  A  very  simple  and  obvious  method  of 
ascertaining  with  accuracy  its  amount,  consists  in  making  an 
analysis  of  any  vegetable  substance,  as  sugar,  which  contains 
no  azote,  in  ihe  same  apparatus,  and  with  the  same  quantity  of 
materials.  Here  nothing  passes  into  the  receiver  but  carbonic 
acid,  and  the  whole  of  the  common  air  which  the  apparatus  con- 
tained. The  former,  being  absorbed  by  means  of  potash,  leaves 
a  quantity  of  common  air,  exactly  equal  to  the  common  air  in  the 
indigo  experiment ;  of  course  the  difference  between  that,  and 
the  total  residue  of  gas  obtained  from  indigo,  is  aiole.  I  thus 
found  thai  the  apparatus  which  I  employed  contained  0'26  cubic 
inch  of  common  air;  which,  being  deducted  from  the  total 
residue  after  absorption  by  potash  0-64,  leaves  038  cubic 
inch,  or  0'H26  grain  of  azote,  as  the  quantity  of  that  substance 
in  a  grain  of  indigo.  This  method,  as  well  as  that  of  estimating 
the  water  in  peroxide  of  copper,  I  communicated  to  Dr.  Ure, 
when  1  mentioned  to  him  the  existence  of  hydrogen  in  indigo. 

The  5-82  cubic  inches  carbonic  acid  gas  +  0-08  which  1 
found  to  remain  in  the  apparatus  =  5'9  ;  and  this,  allowing  for 

aqueous  vapour,  is  6'9  — ^ —  =  5762 cubic  inches  dry  car- 
bonic acid  gas,  which  consist  of  0'7322  grain  carbon,  and  1-952 
grain  of  oxygen.  But  2-Q6  grains  of  oxygen  were  taken  from 
the  peroxide  of  copper,  which  is  O'lOS  grain  more  than  was 
necessar)'  to  burn  the  carbon.  This  indicates  0'0135  grain  of 
free  hydrogen,*    The  remainder  is  oxygen  and  hydrogen  in  ihe 

*  The  r«ulu  of  two  careful  experimenW  miuli:  at  dUTetcnt  tiiiKS  wilh  loaf  nigai, 
txaaif  in  Lbe  same  msnnei  u  with  the  indigo,  peifectly  iiaci>fied  nie  u  to  the  weuncj 
of  thin  pact  of  the  experiment.  '1  hough  the  quanlitit^  (j' carbon  vcre  not  preciaelT  alike 
"      '  ■       '  ' '        "    ■  dcdtiedng 


I,  the  losa  of  w»gbt  nustained  bf  the  peroxide,  after  dnji 
Uie  VBier  it  coocainea,  was  exactly  equal  to  the  respective  quantities  of  oxygen  in  me 
tubonk  add,  cilnilated  in  Qa  mm  naaaa  h  in  the  Int.    In  one  case,  1 0MiIii«t 
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jtfopoitioni  uliich  fcMrm  water.     Hence  the  compositioii  of 

mdigoii 

Carbon.... 73*22 

Azote 11-26 

Otygen. 12-60 

Hydrogen ; 2-92 

lOO-OO 
These  nambera. correspond  rery  nearly  to 

1  atom  of  azote  •  • 1*75  or  10*77 

2  atoms  of  oxygen 200      12*31 

4  atoms  of  hydrogen 0*60        3*08 

16  atoms  of  carbon 12-00      73*84 

16*26     100*00 

The  gas  remaioift^  in  the  apparatus  at  the  conclusion  of  the 
experiment^  wa^  estimated  by  heating  the  same  tube  witli  an 
sqoal  ^uanlily  of  peroxide  of  copper  without  organic  matter,  and 
ooservmg  how  much  air  was  driven  over  into  the  receiver.  The 
difference  between  this  and  the  whole  air,  as  found  in  the  >ittifi;ar 
ssperiment,  is  pretty  nearly  the  bulk  of  gas  remaining.  The 
temperature  of  the  gas  when  measured  was  68^,  and  the  barome* 
trio  nressure  29*1  inches. 

I  nave  also  made  several  analyses  of  well-dried  precipitated 
indigo }  and  allowing  for  a  minute  portion  of  sulphate  of  lime 
whi«  it  contained,  f  got  results  which  agreed  perlecily  with  the 
aaalyses  of  sublimed  indigo.  I  find  too,  that  both  these  sub« 
itnces  are  acted  upon  in  the  same  manner  by  other  bodies. 
The  different  effect  of  heat  depends  obviously,  upon  some  differ- 
ioee  in  the  mechanical  arrangement  of  their  particles. 

Brugnatelli  has  proposed  to  call  this  subUmate  indigogen. 
Because^  when  united  to  the  fecula  of  the  plant,  it  forms  common 
indigo.  Bat  such  a  nomenclature  is  inadmissible  in  chemistry. 
Upon  the  same  principle,  potash  ought  to  be  called  potassogen, 
broaase,  when  nnited  to  certain  foreign  substances,  it  forms 
erdde  potash.  The  same  chemist  considers  this  substance  as  a 
aietal^  becaiise^  as  M.  Von  Mons  informs  us,*  he  found  it  might 
be  anudgamated  with  mercury.  Dobereiner  repeated  this  expe- 
nment  of  Bragnatelli,  and  formed  not  only  the  amalgam,  but 

• 

41  'ftS  per  eent.  of  carbon,  and  in  the  other  4S*  1 4.    The  meant  oidum  giv^  tht  foUow* 
fag  ftr  die  eompoution  of  sugar : 


urate   j 


Carbon..,........; 41-8 

Oz^en 51*7 

Hydzegm 6*5 


lOOHl 

^kneedbii  toadd  that  fhe mgar  was  inbo&<Mt3  dried aiSl?^  la  S  noiiui* 
•  Amu^  of  J^Uoiophy,  yl15. 
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what  is  still  more  wonderful,  by  {>lacing  this  amafean  in  a  solu- 
tion of  nitrate  of  silver,  he  obtained  crystals  in  ttie  form  of  an 
artichoke,  which  were  an  alloy  of  the  metal  of  indigo  with  silver. 
In  consequence  of  these  statements,  I  made  several  attempts  to 
amalgamate  sublimed  indigo,  as  well  by  the  process  of  Doberei- 
ner,  as  by  others  which  I  thought  more  likely  to  succeed,  but  in 
vain.  I  could  in  no  case  perceive  the  least  alteration  in  the 
fluidity  of  the  quicksilver. 

» 
Action  of  Sulphuric  Acid  upon  Indigo. 

.  When  indigo  is  digested  in  concentrated  sulphuric  acid,  it  is 
well  known  to  suffer  a  remarkable  change,  being  converted  into 
a  peculiar  blue  substance,  entirely  different  from  indigo,  with 
wnich  the  Saxon  blue  is  dyed. 

This  substance  has  been  so  little  attended  to  by  chemists  that 
no  one  has  yet  thought  of  giving  it  a  separate  name.  I  shall 
venture  to  propose  for  it  that  of  cerulin,  from  the  colour  of  its 
solution.  ^ 

•  The  mixture  of  the  blue  substance  with  sulphuric  acid  is  a 
semifluid,  which  requires  a  considerable  quantity  of  water  to 
dissolve  it.  When  potash  is  added  to  this  solution,  previously 
filtered,  a  deep-blue  precipitate  is  formed.  I  was  surprised, 
however,  when  making  the  experiment,  to  find  the  precipitate 
as  plentiful  before  one-fourth  of  the  acid  was  saturated,  as  when 
the  solution  was  made  altogether  neutral.  To  another  portion,  I 
added  potash  previously  saturated  with  sulphuric  acid,  and  found 
the  same  precipitate  formed  as  with  potash  alone."*^  I  threw  the 
precipitate  upon  a  filter,  and  washed  it  with  water,  in  order  to 
examme  whether  it  was  the  pure  colouring  matter  that  had 
separated.  The  first  washing  did  not  take  away  much  of  the 
precipitate;  the  next,  however,  sensibly  diminished  it;  but  with 
the  third  portion  of  Vater,  it  almost  wholly  disappeared. 

In  order  to  discover  the  cause  of  this  increased  solubiEty,  I 
made  a  saturated  solution  of  sulphate  of  potash  in  water,  and, 
putting  into  it  a  little  of  the  blue  pulpy  substance  that  rem^ained 
upon  the  filter,  I  agitated  it  thoroughly.  The  solution  remained 
altogether  colourless.  I  found  the  same  to  be  the  case  when 
the  muriate,  the  acetate,  or  any  other  salt  of  potash,  was 
employed.  Alcohol  also,  and  ether  refused  to  dissolve  this 
substance^  Put  into  pure  water,  however,  it  immediately  dis- 
solved, forming  the  same  deep  blue  solution  that  had  passed 
through  the  filter. 

*  That  tbe  solution  of  indigo  in  sulphuric  add  is  precipitated  by  neutral  salts  is  not 
a  new  fact.  Berthollet  (Art  of  Dyeing,  ii.  50)  says,  that  the  ''  fixed  alkalies  saturated 
with  carbonic  add,*'  as  well  as  *'  akc^ol,  saturated  solutions  of  alum,  sulphate  of  soda, 
or  other  salts. containing  sulphuric  add,**  form  predpitates  in  this  solution.  My  expe- 
liments  show,  I  think,  that  the  effect  does  not  depend  upon  the  presence  of  sulphuric 
add  in  the  predpitant ;  that  some  sulphates  have  no  such  cffbct';  and  that  alcohol  doea 
not  prectpititt  the  origUial  fdutioii  at  all. 
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It  seemed  then  only  necessary  to  dissolve  in  water  some  salt 
of  potash,  to  enable  it  to  wash  this  substance  without  dissolving 
it.  I  found  the  acetate  to  answer  extremely  well,  and  this  salt 
possesses  the  advantage  over  the  muriate  or  sulphate  of  not 
being  precipitated  by  alcohol  from  a  weak  solution  in  water,  as 
they  are.  It  may  consequently  be  afterwards  removed  by  wash- 
ings with  alcohol. 

Such  edulcorations  with  acetate  of  potash,  I  repeated  so  often 
upon  a  quantity  of  precipitate,  taking  it  every  time  off  the  filter, 

and  agitating  it  well  in  a  phial  with  the  liquid,  that  not  r^xv^th 

of  a  grain  of  the  original  soluble  matter  could  be  left  in  it.  I 
then  washed  away  the  weak  solution  of  acetate  of  potash  as  well 
as  possible  by  means  of  alcohol,  without,  however,  being  able  to 
remove  all  traces  of  that  salt,  although  1  used  the  alcohol  some- 
what dilute.  The  small  quantity  that  remained  could  not  mate- 
rially affect  the  experiments  I  made  upon  it. 

A  portion  of  the  substance  thus  prepared,  when  burnt  in  a  large 
platina  crucible,  left  a  considerable  quantity  of  ashes,  slighuy 
reddish  coloured,  which  dissolved  almost  entirely  in  water. 
What  remained  was  of  a  deep  red,  or  rather  brown  colour,  and 
was  principally  oxide  of  iron.  The  solution  of  the  ashes  was 
not*  at  all  alkaline ;  it  gave  a  dense  white  precipitate  with 
muriate  of  barytes;  a  very  slight  one  with  oxalate  of  ammonia; 
and  with  sulphate  of  alumina,  large  crystals  of  alum  were 
formed  in  a  few  hours.     It  was  sulphate  of  potash. 

To  remove  all  doubt  of  the  precipitate  having  been  sufiiciently 
well  washed  to  take  away  from  it  every  thing  that  was  not  really 
insoluble  in  the  menstrua  I  employed,  and  consequently  the 
sulphate  of  potash,  if  that  substance  were  not  chemicalljr  com- 
bined with  tneceruUn,  I  mixed  a  large  quantity  of  muriatic  acid 
with  the  original  solution  in  sulphuric  acid,  and  formed  the  pre 
cipitate  by  means  of  muriate  of  potash.  Then,  having  washed  it 
as  before,  with  the  solution  of  acetate  of  potash,  and  afterwards 
with  alcohol,  I  found  that  the  solution  of  the  ashes  when  the 
substance  was  burnt,  gave  indications  with  muriate  of  barytes, 
of  abundance  of  sulphuric  acid;  while  with  nitrate  of  silver,  ho 

Erecipitate  appeared  ;  a  quantity  of  small  shining  crystals  alone 
eing  deposited  after  some  time,  which  were  sulphate  of  silver. 
.  From  these  facts,  I  have  no  hesitation  in  concluding  that  this 
precipitate  is  a  combination  of  cerulin  with  sulphate  of  potash. 
That  salt  forms  more  than  a  fourth  of  its  weight.  It  may, 
therefore,  be  called  ceruleo^ulphate  of  potash, 

Tlie  salts  of  soda  also  form  precipitates  in  the  solution  of 
cerulin  with  sulphuric  acid,  and  these  are  likewise  insoluble  in 
solutions  of  potash  or  soda,  though  soluble  to  a  certain  extent  in 
pure  water.  When  heated,  these  ceruleo-sulphates  dissolve 
even  in  solutions  of  their  salts.  On  cooling,  the  greater  part  falls 
down  again  in  blackish*  grains ;  a  portion,  however,  remaining  in 
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solution.  The  soda  compound  is  evidently  more  soluble  than 
that  of  potERh.  The  washings  of  the  former  precipitate,  with  a 
cold  solution  of  its  acetate,  are  a  httle  more  coloured  than  those 
of  the  potash  precipitate,  with  its  acetate  of  the  same  strength. 
This  last  substance  is  totally  insoluble  in  water  containing  one 
per  cent,  of  acetate  of  potash,  or  even  a  half  per  cent,  after  two 
or  three  eduico rations.  1  have  generally  employed  a  solution  of 
two  parts  dry  acetate  of  soda  in  a  hundred  of  water;  and  any 
quantity  of  such  a  liquid  may  be  used  without  the  quantity  of 
ttie  substance  being  materially  diminished. 

The  salts  of  ammonia  likewise  form  precipitates  in  the  sul- 
phuric solution  of  cerulin,  when  not  much  diluted.  The  preci- 
pitate dissolves  readily  in  hot  solutions  of  ammouiacal  salts,  and 
again  separates  vfhen  cold,  the  whole  mass  becoming  curdy.  I 
believe  this  substance  to  be  a  combination  of  cerulin  with 
sulphate  of  ammonia,  from  the  quantity  of  that  salt  which  I 
found  in  it,  when  as  well  washed  as  possible.  It  is  much  more 
soluble,  however,  than  the  ceruleo-sulphates  of  potash  and  soda, 
and,  therefore,  cannot  be  washed  bo  freely  as  these  fixed  alka- 
line compounds.  Potash  and  soda,  and  their  salts,  decompose 
it.  It  dissolves  in  great  quantity  in  boiling  pure  water,  and  in 
40  or  50  parts  of  cold  water.  It  has  the  same  general  proper* 
ties  with  tne  more  insoluble  compounds. 

A  corresponding  combination  with  barytes  may  be  formed  by 
decomposing  cerulEO-sulphate  of  potash  by  muriate  of  barytes. 
The  compound  formed  is  extremely  insoluble.  An  abundant 
blue  precipitate  is  thus  formed  in  solutions  of  ceruleo-sulphate 
of  potash,  containing  so  little  sulplmric  acid,  that  they  are  not 
troubled  in  the  slightest  degree  by  a  barytic  salt,  when  the 
cerulin  has  been  previously  destroyed  by  nitric  acid. 

Similar  compounds  may  be  formed  with  other  bases,  whose 
sulphates  are  difEcnltly  soluble  in  water ;  but  these  I  have  not 
particularly  examined. 

The  salts  of  magnesia  have  no  power  of  precipitating  cerulin 
from  its  solution.  The  whole  of  the  sulphuric  acid  in  the  original 
solution  may  be  saturated  with  magnesia,  without  any  precipitate 
being  formed. 

Ceruleo-sulphate  of  Potash. 

This  substance  is  of  so  deep  a  blue,  when  wet  with  water,  as 
to  appear  absolutely  black.  When  dry,  it  has  a  shining  strong 
Copper-red  colour.  By  transmitted  light  it  is  blue.  It  attracts 
water  from  the  air  with  great  rapidity.  In  two  hours,  a  portion 
which  had  been  dried  attracted  a  tenth  of  its  weight. 

It  is  soluble  to  a  considerable  extent  in  hot  water.  Cold  waXet 
takes  up  jr^Xn  of  its  weight  of  this  substance,  and  forms  a  solu- 
tion so  deeply  coloured,  that  when  diluted  with  20  parts  of  water 
in  a  phial  of  an  inch  in  diameter,  it  may  just  be  seen  to  be 
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trensparent.    Water  in  a  wine  glass  containing  — — th  of  its 

w^ht  of  this  substance  is  distinctljr  blue  coloured. 

llie  saturated  solution  is  precipitated  by  spring  water,  and 
by  eveiy  Kqnid  that  I  have  tned;  except  distilled  water.  From 
this  it  appears  that  the  mere  presence  of  any  foreign  substance 
in  pure  water  ^eatly  diminishes  its  solubility. 

if  the  solution  be  diluted  with  20  parts  of  pure  water,  it  is 
still  precipitated  by  solutions  of  the  salts  of  potash  and  soda, 
lime,  barytes,  strontian^  lead,  and  mercury.  An  addition  of 
Sttlphnric  or  muriatic  acid  does  not  redissolve  them.  But  nei- 
ther ammonia  nor  any  of  its  salts  precipitate  this  weak  solution. 
None  of  the  salts  of  magnesia,  zinc,  or  copper,  nor  the  solutions 
of  alum,  sulphate  of  manganese,  permuriate  of  tin,  protosulphate 
or  persulphate  of  irou,  or  nitrate  of  silver,  decompose  it.  It  is 
not  precipitated  by  any  of  the  acids,  by  infusion  of  galls,  or 
by  pure  gelatine.  Alcohol  and  ether  do  not  precipitate  the  weak 
squeous  solution,  though  they  do  not  dissolve  any  of  the  dry 
SHDStance.  Ceruleo«suTphate  of  potash  dissolves  readily  in  con* 
centrated  sulphuric  acid,  but  not  m  concentrated  muriatic  acid. 

When  chloride  of  tin  is  mixed  with  the  solution  of  this  sub* 
Stance,  its  colour  is  immediately  changed  to  yellow.  This 
ydlow  product  is  not  very  soluble  in  water ;  it  becomes  blue 
again  on  the  addition  of  any  substance,  as  a  salt  of  copper,  capa- 
bin  of  imparting  oxygen  to  it. 

When  neat  is  applied  to  the  blue  substance,  it  does  not  melt ; 
no  purple  vapour  is  given  off,  and  in  consequence  of  its  beinjg 
defended  by  the  smine  matter,  a  strong  heat  long  applied  is 
necessary  for  its  bein^  reduced  to  ashes. 

When  luminous  objects,  as  the  sun  or  moon,  or  the  flame  of  a 
candle,  are  viewed  through  the  blue  solution  of  this  substance, 
of  the  proper  degree  of  intensity,  they  appear  of  a  fine  rich 
scarlet  colour.  It  is  worthy  of  remark,  that  a  single  drop  of 
nil  I  ate  or  sulphate  of  copper,  mixed  with  a  quantity  of  this 
solntion,  makes  the  same  objects  appear  blue  through  it,  although 
the  general  appearance  of  the  liquid  is  not  in  the  least  degree 
altered.  Zinc  produces  the  same  effect,  though  not  so  power- 
fully. Any  acid  restores  to  these  mixtures  the  property  of  mak* 
ing  luminous  objects  appear  red,  unless  when  a  large  quantity 
ofcopperhas  been  adaed,  which  makes  the  liquid  itself  green. 

8ir  H.  Davy*  was  the  first  to  discover  that  a  vegetable  sub- 
stance had' the  power  of  precipitating  in  combination  with 
certain  neutral  salts,  which  are  themselves  abundantly  soluble  in 
water.  The  carbonates  of  potash,  soda,  and  ammonia,  and  the 
chlorides  of  tin  and  of  iron,  are  amone  the  substances  which 
that  philosopher  found  undecomposed  in  combination  with 
tannin,  in  the  precipitates  formed  by  these  salts  in  an  infusion  of 
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galls.  .It  appears. tbat  cerulin  acts  a  similar  part,  at  least  with 
t&e  sulphuric  salts,  t  am  not  aware,  however,  that  any  sub- 
stance has  been  hitherto  described  by  chemists  which  possesses 
the  property  I  have  found  in  the  one  here  treated  of,  that  of 
dissolving  in  pure  water,  and  refusing  to  do  so  in  neutral  saHne 
solutions  which  produce  no  change  upon  it.  But  in  common 
life,  some  idea  of  this  singular  fact  seems  to  have  b^en  lone 
acted. upon.  Those  who  are  in  the  habit  of  washing  printed 
gowns,  particularljr  dark  ones,  of  colours  not  very  permanent, 
always  nnce  them  in  a  solution  of  common  salt,  or  at  least  in 
very  hard  water,  before  they  hang  them  up  to  dry.  The  'salt, 
they  say,  fixes  the  colour,  and  prevents  it  from  spreading  out 
into  the  white,  which  it  always  does  when  they  are  suffered  to 
(dry  in  a  cool  place,  without  such  immersion. 

On  the  Phenomena  which  are  exhibited  during  the  Formation  of 

Cerulin. 

-  Some  of  the  phenomena  which  attend  the  action  of  sulphuric 
.acid  upon  indigo,  have  been  noticed  by  different  chemists. 
Bergman,  in  1776,  observed,  that  when  indigo  in  powder  was 
sprinkled  upon  sulphuric  acid,  greenish  clouds  were  produced, 
which  became  blue  by  the  addition  of  a  drop  of  water."*^  He 
added  that  the  same  effect  was  produced,  but  more  slowly,  with- 
out water.  Haussman,  of  Colmar,t  observed,  that  the  acid  in 
contact  with  indigo,  became  at  first  greenish-yellow,  then  deep- 

green,  and  at  last  blue.  That  gentleman  remarked  also,  that 
le  **  effervescence  and  disengagement  of  sulphurous  vapours, 
always  observed  in  making  the  blue  compound,  leave  no  room 
to  doubt  that  the  acid  exerts  an  action  upon  the  particles  of 
indigo,  and  that  we  should  be  wrong  in  considering  this  as  a 
mere  solution  of  indigo  unaltered.'^  Berthollet,  in  his  excellent 
work  on  Dyeing,j:  considers  the  change  that  takes  place  a  spe- 
cies of  combustion ;  the  sulphuric  acid  furnishing  the  indigo 
with  oxygen,  and  thereby  bemg  converted  into  sulphurous  acid. 
Dr.  Bancroft,  whose  work  appeared  soon  after  that  of  Beilbol- 
let,  conceived  the  solution  to  be  oxygenated  indigo  combined 
with  sulphuric  acid.  Hence  he  gave  it  the  name  of  sulphate  of 
indigo.^ 

Such,  as  far  as  my  information  goes,  is  the  extent  of  our  know- 
ledge, or  rather  our  opinions,  upon  this  subject.  I  shall  state 
what  appearances  I  have  myself  observed  during  this  process. 

When  indigo  is  put  into  sulphuric  acid,  it  is  dissolved,  and  the 
acid  assumes  a  yellow  colour.  When  this  solution  is  dropped 
into  water,  it  becomes  instantly  blue  ;  but  the  substance  so  pro- 
duced is  by  no  means  the  same  as  that  which  is  formed  after 

•  Opusc  torn.  T.  p.  7.  Edit  1788. 
f  Journal  de  Physique  for  March,  1 788. 
i  Vol.  iL  pp.  50, 66,  English  translation. 
S  On  Pttnuncnt  Coloiizf,  pp.  104, 182. 


1823.]  Mr*  Cnkm  on.  LuUgo.  dSs 

•ome  time,  without  the  assistance  of  water.  It  is  indigo  altoge- 
ther unchanged^  which  precipitates,  and  leaves  the  sulphuric 
ftcid  perfectly  colourless.  If  the  yellow  solution  be  exposed  to 
the  open  air  in  a  watch  glass  for  a  short  time,  the  blue  colour  is 
restored  in  the  same  manner/ and  the  indigo  falls  down.  This, 
effect  is  produced,  not  by  the  actioh  of  the  air,  but  merely  by 
the  absorption  of  moistnre. 

A  considerable  increase  of  heat  takes  place,  when  the  two 
sv^bstances  ore  put  together.  There  can  be  Uttle  doubt  that  this, 
is  caused  by  the  sulphuric  acid  abstracting  and  combining  with 
the  14*2  per  cent,  ofwater  contained  in  the  indigo. 

If  the  yellow  solution  above  mentioned  be  allowed  to  remain 
without  dilation,  it  becomes  blue  in  a  few  hours,  and  this  is 
effected  without  the  assistance  of  air,  as  I  found  by  making  the 
experimeint  in  a  small,  phial,  the  mouth  of  which  was  sealed  up, 
as  soon  as  the  materials  were  put  together.  In  consequence  of 
the  darkness  of  the  liquid,  these  changes  of  colour  can  only  be 
observed  in  th^  thin  film  which  wets  the  empty  part  of  the  phial, 
when  it  is  agitated. 

All  the  chemists  who  have  treated  of  this  process,  mention  the 
formation  of  sulphurous  acid  during  the  solution  of  indieo,  and, 
attributing  this  to  the  action  of  the  indigo  itself  upon  uie  acid, 
they  naturally  concluded  that  that  substance  became  oxidated  at 
the  expense  of  the  acid.  But  these  chemists'  employed  only  the 
indigo  of  commerce  in  their  experiment;s ;  a  substance  which  con- 
tains more  than  half  its  weight  of  impurities,  and  great  part  of 
these  vegetable  matter.  1  have  found  that  it  is  these  impurities 
alone  which  decompose  the  acid ;  for  during  the  solution  of 
sublimed  indigo,  not  a  trace  of  sulphurous  acid  can  be  detected, 
thcmg^  this  heat  of  boiling  water  be  applied  for  hours.  Neither 
is,tliere  any  production  of  hyposulphunc  acid ;  for,  if  there  were, 
it  Would  be  decomposed  by  the  heat  to  which  the  Uquid  was 
exposed,  or  even  by  the  presence  alone  of  concentrated  sul- 
phuric acid,  in  which  case  sulphurous  acid  gas  would  be 
given  off. 

In  less  than  24  hours,,  if  a  slight  degree  of  heat  be  applied, 
the  indigo  is  entirely  converted  into  cerulin ;  and,  when  mixed 
Viiih  water,  it  passes  through  the  filter,  leaving  no  residue 
whatever. 

On  the  Constitution  of  Cerulin. 

Since  there  is  no  production  of  sulphurous  acid,  nor  absorption 
of  air,  during  the  formation  of  cerulm,  it  is  clear  that  there  can 
be  no  oxidation  either  of  the  carbon  or  hydrogen  previously 
existing  in  the.  indigo.  J^To  carbon  being  deposited,  and  no  gas 
evolved,  during  this  process,  prove  also  that  the  azote  exists  in 
the  new  substance,  iu  the  same  proportion  to  the  carbon  that  it 
does  in  indigo.  That  sulphuric  acid  does  not  enter  into  its  compo- 
sition, is  evident  from  its  precipitating  with  almost  any  sulphuric 
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salt,  tnd  canying  down  no  additional  Eulphuric  acid  ofits  own. 
It  is  only  in  the  aruotiat  of  combined  water,  then,  that  any  alte> 
ration  can  poBsibly  have  taken  place,  and  to  sBcertain  whether 
in  thia  case  there  has  been  an  abstraction,  or  an  addition  of 
water  to  the  indigo,  it  were  only  necefisary  to  convert  a  given 
weight  of  that  substance  into  cerulin,  ^nd  to  weigh  the  product, 
as  51.  de  Saussiire  has  done  in  the  case  of  starch  sugar.  There 
are  difficulties,  however,  which  prevent  such  an  experiment 
from  being  performed  with  any  precision ;  principally  the  large 
quantity  of  sulphuric  acid  necessarily  mixed  with  the  product, 
and  the  solubility  of  the  substance  in  water.  I  have  contented 
myself  with  analyzing,  by  means  of  peroxide  of  copper,  the 
cenileO'Sulphate  of  potash,  after  havino;  ascertained  as  nearly  as 

S>Bsible,  by  incineration,  how  much  saline  matter  it  contained. 
ut,  as  this  cannot  be  done  with  absolute  precision,  owing  to  th« 
dissipation  of  a  small  portion  of  acid  along  with  the  vegetable 
matter,  my  results,  particularly  with  regard  to  the  hydrogen, 
were  by  no  means  so  uniform  as  those  which  I  obtained  when 
operating  upon  indigo.  AH  that  is  really  necessary  in  this  case, 
is  to  determine  the  quantity  of  carbon,  which  may  be  done  with 
verv  little  risk  of  error.  The  deficiency,  after  adding  to  the 
carbon  the  proportion  of  azote,  and  of  free  hydrogen  found  in 
indigo,  is  water. 

Accordingly)  I  first  of  all  dried  a  quantity  of  the  blue  sub* 
stance  at  the  heat  of  212°  in  vacuo,  and  havmg  weighed  it  u 
rapidly  as  possible,  1  exposed  it  to  the  air  during  a  whole  night, 
and  noted  the  increase  of  weight  from  moisture.  One  portion  of 
this  was  burnt  to  ashes.  Another  portion  was  ground  with  per> 
oxide  of  copper,  and  the  carbonic  acid  it  produced  was  received 
over  mercury.  In  this  manner  1  found  that  I  grain  of  purs 
cerulin  yielded  4'6  cubic  inches  diy  carbonic  acid  gas,  which  is 
'equivalent  to  O'o718  grain  of  carbon,  reckoning  0'127U8  grain  as 
iae  quantity  of  carbon  in  a  cubic  inch  of  gas.  The  composition 
of  the  substance  consequently  is : 

Carbon 57-18 

Azote 8-79 

Oxygen 29-32 

Hydrogen 4*71 

100-00 

This  approaches  so  near  to  indigo  +  4  water,  that  there  can  bo 
Uttle  doubt  such  is  its  constitution. 


L 


1  atom  azote 1*75  or    8-43 

6  atoms  oxygen 6-00      28-92 

8  atoms  hydrogen I-OO        4-tH2 

16  atoms  carbon 12-00       67-83 

20-75    ioO^ 
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Xhaqnaotity  of  azote  in  proportion  to  the  cerbottf  I  found  bgr 
Azperunent  to  be  the  eame  as  in  indigo  {  but  as  all  my  attempts 
fiuJed  to  determine  the  amount  of  free  hydrogen,  I  preferred 
Btatin^  all  the  numbers  after  carbon,  by  calculation  from  the 
analysis  of  indigo^  which  is  susceptible  of  much  greater  precis 
aion.  The  heat  of  a  spirit-lamp  is  quite  sufficient  for  the  analysis 
of  most  vegetable  suostances  which  are  not  mixed  with  saline 
matter;  but  with  cerulin,  it  is  necessary  to  employ  the  full  red 
heat  of  a  charcoal  fire  for  its  entire  .combustion  by  the  peroxide 
of  copper. 

There  is  not  the  slightest  proof  that  any  combination  exists 
between  cerulin  and  sulphuric  acid  in  the  original  liquid.  Alkar 
lies,  it  is  true,  precipitate  it  from  the  solution ;  and  this  has 
been  supposed  to  be  the  effect  of  a  superior  attraction  on  the 
part  of  the  acid  for  the  alkali,  bv  which  the  vegetable  substance 
was  left  at  liberty ;  but  such  a  theory  falls  to  the  ground  as  soon 
as  it  becomes  known  that  neutral  salts  produce  exacUy  the  same 
ejBfect }  that  magnesia  does  not  precipitate  it  at  all,  (bough  it 
neutndiaeg  the  acid  ^  and  that  cerulin  is  itself  soluble  in  watefp 
Cerulin  dissolvesi  indeed,  in  sulphuric  acid,  and  that  more 
abundantly  thanfn  water ;  but  this  does  not  argue  the  formation 
of  a  compound  which  we  are  entided  to  call  sulphate  of  indigo. 
Such  a  solution  differs  in  no  respect  from  that  of  resins  and  other 
organic  bodies  in  the  same  acid,  or  even  from  the  solution  of 
these  substances  in  alcohol  or  ether. 

Those  who  are  fond  of  speculating  upon  the  manner  in  which 
the  elements  of  water  are  arranged  in  organic  bodies^  may  find  it 
curious  that  sulphuric  acid  should  abstract  water  from  indigo*  and 
ppt  from  cerulin,  a  substance  which  contains  three  times  as  much 
oxygen  and  hydrogen ;  or  that  the  same  acid  which  robs  indigo 
of  ita^  water,  should  immediately  restore  three  times  as  much. 

On  dL   new    Substance   oroduced  from   Indigo   by   Means  of 

Sulphuric  Acid. 

While  enraged  with  these  experiments,  I  discovered  that  if 
the  action  of  sulphuric  acid  upon  indigo  be  stopped  at  a  certain 
pointy  a  new  substance,  altogether  different  from  cerulin,  is  pro* 
duced,  possessing  rather  singular  properties.  It  is  fi)rmea  at 
the  instant  that  indigo  changes  from  yellow  to  blue  by  the  action 
of  sulphuric  acid. 

By,  the  following  process,  it  is  obtained  of  greater  purity  than 
by  any  other  method  I  have  been  able  to  discover.  Prepare  a 
quantity  of  indigo  by  boiling  it  in  sulphuric  acid  diluted  with 
tnree  parts  of  water,  and  drying,  after  it  is  well  washed.  By 
inch  treatment,  it  is  deprived  of  more  than  a  third  of  its  weight 
dr  impurities.  Mix  one  part  of  this  purified  indigo  with  seven  or 
sight  parts  of^  coiicentrated  sulphuiic  acid  in  a  stoppered  phial, 
aM  agitate  the  mixture  occasionally,  till  it  becomes  of  a  bottle* 
giem  colour.    Th^a  wk  it  witii  a  large  quantity  of  distilled 
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wioiery  and. throw  it  upon  a  filler.  By  continning  to  wa^h  the 
filter  with  distilled  water,  the  liquid  which  at  first  passes  through 
colourless  becomes  more  and  more  blue,  and  after  some  time, 
all  the  indigo  which  has  been  changed^  passes  through.  The 
colourless  washings  must  be  thrown  away.  The  blue  liquid  con- 
tains the  new  substance  in  solution,  and  does  not  differ  in  appear^ 
anc€{  from  a  solution  of  ceruUn.  On  the  addition  of  muriate  of 
potash,  the  new  substance  precipitates  of  a  most  beautiful 
reddish-purple  colour,  exactly  similar  to  the  colour  of  the  vapour 
of  indigo.  Let  this  precipitate  be  thrown  upon  a  filter,  and 
washed  with  distilled  water,  till  the  liquid  whicn  passes  through 
forms  no  longer  a  whitish,  but  a  red  precipitate  with  nitrate  of 
silver.    It  may  then  be  dried. 

If  instead  of  precipitating  by  means  of  muriate  of  potash,  we 
take  the  blue  liquid  which  passes  through  the  filter  after  all  the 
sulphuric  acid  has  been  washed  away,  6ut  while  it  is  still  deeply 
coloured,  and  evaporate  this  to  dryness,  we  obtain  the  new  sub- 
stance, not  purple  coloured,  but  blue,  like  ceruliu ;  and  but  for 
the  difficulty  of  separating  entirely  the  sulphuric  acid,  this  would 
be  the  best  method  of  preparing  it  Indeed  in  no  other  way  is  it 
obtained  free  from  saline  matter. 

From  the  property  possessed  by  this  substance  of  becoming 
purple-coloured  on  the  addition  of  a  salt,  I  have  called  it 
Phenidnj  from  the  Greek  word  ^wni,  purple ;  and,  to  prevent 
circumlocution,  I  shall  hereafter  make  use  of  this  term. 

This  substance,  prepared  with  muriate  of  potash,  is,  when 
diy,  of  a  brownish- black  colour.  Heated  in  a  erucible,  it  gives 
oft  a  little  vapour  of  indigo.  I  was  at  first  uncertain  whether  this 
might  not  proceed  from  indigo  formed  by  the  decomposition  of 
pi^rt  of  the  phenicin  by  the  heat;  but  I  shall  state  a  fact  which 
shows  that  the  indigo  may  have  another  source,  and  th^t  it  may 
exist  in  a  small  quantity  in  the  purple  substance.  After  the 
filter  is  washed,  till  the  washings  are  very  slightly  blue  coloured, 
the  liquid  that  passes  through  is  precipitated  blue,  instead  of  red, 
by  muriate  of  potasli,  and  the  precipitate  consists  of  indigo  with 
a  little  phenicin.  Thus  it  appears  that  even  indigo  is,  in  certain 
circumstances,  capable  of  dissolving  in  water.  By  drying  the 
phenicin,' prepared  as  I  have  stated,  and  redissolving  it,  a  small 
quantity  of  indigo  remains.;  but  still  the  phenicin  yields  a  little 
purple  vapour  when  heated.  ' 

when  the  purple  substance  is  burnt,  it  leaves  about  15  per 
cent,  of  ashes;  which  dissolve  in  water,-  and  consist  of  sulphate 
and  muriate  of  potash. 

Phenicin  dissolves  both  in  water  and  alcohol,  and  the  solution 
in  both  cases  is  blue.     It  is  precipitated  agaiil  of  its  original 

Eurple  colour  by  all  saline  substances  whatever.  Different  salts; 
owever,  possess  different  powers  of  precipitation.  Thus  'muriate 
of  ammonia,  chlorate  and  prussiate  of  potash,  and  muriate  of 
soda,  precipitate  the  phenicin  entirely  from  about  60  titiies^  their 
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weight  of  any  aqueous  solution,  and  nitrate,  muriate,  and  sul- 
phate of  potash,  from  about  100  times  their  weight.  But  the 
sulphates  of  magnesia,  zinc,  and  copper,  precipitate  2000  times 
their  weight  of  a  solution  of  phenicin ;  sulphate  of  iron  about 
3000  times ;  and  alum  and  muriate  of  lime  as  much  as  8000 
times. 

The  phenicin  beinj;  previously  combined  with  a  salt  of  potash, 
is  not  altered  by  bemg  again  precipitated  by  any  alkaline  salt. 
These  salts  do  nothing  more  tnan  saturate  tne  water  to  such  a 
degreci  that  the  substance  is  no  longer  capable  of  dissolving  in 
it.  But  the  earthy  and  metallic  salts  combine  with  this  substance, 
and  displace  the  salt  of  potash  previously  united  with  it ;  and  I 
have  observed  very  little  difference  in  the  quantities  necessary  to 

!>recipitate  solutions  of  different  strengths.  The  precipitates 
brmed  by  lime,  barytes,  alum,  and  copper,  are  totally  insoluble 
in  pure  water,  however  well  they  may  be  washed.  Those  formed 
by  iron  and  magnesia  dissolve  to  a  small  extent,  when  freed 
from  their  former  menstrua  by  filtration.  Their  solution  is. 
purple  coloured. 

Acids  have  no  effect  in  preventing  the  precipitation  of  pheni- 
cin by  saline  bodies ;  and  the  precipitates  once  formed  are  not 
redissolved  in  the  same  liquid  by  the  assistance  of  heat. 

The  method  which  I  have  given  for  preparing  the  new  sub- 
stance is  tedious.  As  only  a  small  part  of  the  indigo  is  converted 
into  phenicin,  the  quantity  obtained  each  time  is  very  small,  and 
requires  a  great  quantity  of  distilled  water,  and  a  long  time  to 
filter.    But  if  we  allow  the  indigo  to  be  wholly  converted  into 

Ehenicin,  its  solution  cannot  be  made  to  pass  through  any  filter, 
owever  porous,  or  however  well  washed  it  may  have  been  with 
water  or  ammonia.  It  was  by  accident  that  I  discovered  the 
possibility  of  filtering  it  when  only  a  small  portion  of  the  indigo 
nad  had  time  to  be  cnanged ;  and  it  was  only  by  preparing  it  in 
this  manner  that  I  found  the  purple  colour  to  be  owing  to  the  pre- 
sence of  saline  matter,  and  its  own  colour  to  behke  that  of  cerulin. 
The  following  is  a  metliod  of  preparing  this  substance  in 
greater  quantities,  though  not  so  pure.  Mix  together  one  part 
of  indigo  in  powder,  and  10  parts  of  concentrated  sulphuric 
acid,  in  a  phial,  and  agitate  from  time  to  time,  till  the  blue  colour, 
which  the  indigo  loses  at  first,  is  completely  restored.  This,  at 
the  ordinary  heat  of  summer,  requires  nearly  three  hours.  At 
100°  Fahr.  it  is  effected  in  about  20  minutes  ;  and  indigo  mixed 
with  sulphuric  acid,  at  the  heat  of  boiling  water,  becomes  blue 
the  instant  the  mixture  is  made.  At  45  Fahr.  10  or  12  hours 
are  necessary  ;  and  at  lower  degrees  of  heat,  a  still  longer  time, 
supposing  always  the  quantity  of  materials  small  enough  to  cool 
very  soon  after  mixture  to  the  stated  point  Pour  this  mixture 
iato  a  large  quantity  of  distilled  water,  and  filter.  Take  the  pre- 
^tate  off  the  filter,  wash  it  well  with  distilled  water,  contain- 
Hmo  Sm$8,  VOL.  v.  h 
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ing  the  proportion  of  muriate  of  ammonia  necessary .toj^Bvent 
ih^  8ul)sjtance  frond  dissolving  in  it,  and  filter  again.  Dis^QJlyi^ 
anew  the  precipitate  in  a  large  jq^uantity  of  distilled  \yatier ; .  heatf 
the  solution  to  drive  off  any  particles  of  air  which  might  preve^ 
the  impurities  from  subsidmg,  and  let  it  stand  two  or  three  d^jni 
in  a  tall,  vessel.  Then  draw  off  with  a  syphon, as  much  asimay 
SjB  thought  perfectly  clear^  leaving  the  remainder  to  be  iwashed 
with  more  distilled  water.  Add  to  the  solution  any  alkaline  saJllj» 
till  the  substance  be  precipitated;  then  throw  it  upon  a  filter, 
and  wash  with  distilled  water  till  the  liquid  refuses  to  pass 
through.  .       . 

The  colour  of  the  substance  thus  prepared  is  not  much  inferior 
in  beauty  to  that  prepared  by  the  former  process.  Dried  and 
burnt  to  ashes,  a  considerable  quantity  of  earthy  matter  is  alw^^S 
left,  but  very  little  of  the  alkaline  sqlt  that  precipitated  it.  It$ 
solution  is  always  more  or  less  purple,  particulariy  if  it  be  somc^ 
what  strong.  In  alcohol,  it  is  completely  blue,  and  the  aqueous 
solution  becomes  blue  when  it  is  heated.  After  being  dried,  it 
does  not  dissolve  in  water.  .   < 

When  a  solution  of  phenicin  is  precipitated,  the  liquid  thiti 
i^tnains  is  always  more  or  le^s  coloured  with  cerulin ;  and  b^w"* 
^ver  often  this  be  repeated  upon  the  same  material,  a  little  cer^ 
lin  is  always  left. .  J  f  it  has  been  heated,  more  cerulin  is  formed. 
It  follows  from  this,  that  phenicin  i^  changed  into  cerulin  by  the 
tuition  of  water  alone. 

._  Phenicin  dissolves  in  the  water  of  liquid  amDaonia  without 
Iniury ;  but  the  fixed  alkalies  destrojrit,  though  not  very  readily. 
Chloride  of  tin  precipitates  the  solution,  but  gradually  redissolres 
the  precipitate,  forming  a  yellow  solution ;  and  the  phenicin  is 
thrown  down  'again  of  its  own  colour,-  by  the-  salts  of  copper. 

Phenicin  dissolves '  readily  in  concentrated  sulphuric  acid, 
forming  a  f)lde  solution^  ana  if  this  be  poured  immediately  into 
water,  the'  greater  part  of  it  is  precipitated  again,  the  impurities 
of  the  acjd  Deing  sufficient  to  prevent  its  solution  in  water.     A 

Sortion  is '  converted  into  cerulin,  which  remains  in  solution. 
Vhea  :allbwed  to  r6main  dissolved  in  sulphuric  acid,-  it  is  sBon 
enth'ely  converted  into  ceruUn;  consequently  in  preparing 
phenicin  by  the  second  process,  it  is  impossible  to  prevent  the 
formation  of'a  cettkiti  portion  of ceruKn. 

i  •  '    ;    ■  .  •  ■■     . 

'  -  ;  •    V  .     :■  > 

Gomiitution'^of  Phenicin. 

The  facte  which;  I  hare  stated  to  prove  that  ce^lin  differs 
from  indigp, only  \r\,  containing  more  or  less  water,  equally  apply 
to  this  substance. 

^:  The  perfedt  iogolnbility  of  phenieinin  "Wesik  saline  solutionsf  *na^ 
btss  us  to  deitermme  ^etty  neariy  how  much  of  it  a  quantity^  Sf 
iikdigo  ifr  capable  of  producing.  Ten  grains  of  subliined  indigo 
We^  put  into  H  Bmall  piiki  miih  SOO  grainnk  >of  sttf^bttrk)^  mSi^ 
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fllididter  (fwO'hotmi  and  a  half,  when  quite  bke,  the  mixture  was^ 
pdiirrediiito  a  pint  of  water,  and  heated  to  boiling.  It  was  then 
fbr0i¥n'tt^n  a  weighed  filter^  and  washed;  first  with  boiUng 
iJi^aUry  iii  Which  had  been  dissolved  a  minute  portion  of  sulphate 
of^.lime,  j&hd  afterwards  with  boiling  pure  water.  The  purple 
snbBtanee  remaining  .upon  the  filter,  when  thoroughly  dried, 
wei|^ed.9.*61  grains;  a  portion  of  which  being  burnt,  left  a 
quantity  of  «sbes»  equal  to  1*37  grain  of  the  whole ;  consequently 
otdy-  8^24  grains  ot  pure  phenicin  hcul  been  produced.  The 
woihingsi  which  were  deeply  blue  coloured  from  the  cerulin  that 
had  been  formed,  were  put  together;  and  when  diluted  with- 
Irater  to  96  cubic  inches,  exactly  equalled  in  intensity  a  solution 
iifil  grain  of  indigo  converted  into  cerulin,  in  30  inches  of  water. 
Hien6e  3*16  gmins  of  the  indigo  had  been  expended  on  the  pro*' 
dtictioii  of  cerulin,  and  6*84  grains  had  produced  8*24  grains  of 
pfacfnicin. 

•  f  n  anotfh'er  expenment,  4*2  grains  of  indigo  produced  5*13 
^ins<>f  shenicin;  and  in  a  third,  4*79  grains  produced  5'6ft 
grains.  The  mean  of  these  makes  100  of  indigo  produce  120  of 
piebiciil:       ■     - 

'By  analysis  with  peroxide  of  copper,  I  have  obtained  resulta 
which  indicate  a  smaller  increase  of  weight ;  and  I  am  inclined 
to  prefer' these  to  the  synthetic  result,  because  the  phenicin 

Siferated  tfpon  is  much  more  pure,  and  the  experiment  altoge- 
er  less  liable  to  error.  One  grain  of  pure  phenicin  produced 
5*08fr  Cubic  "inches  of  dry  carbonic  acid  gas,  which  contain 
0;B462gmin  of  carbon.  Hence,  calculating  as  in  the  case  of 
<emiUti)  the  substance  consists  of 

'.'(I)arl)on 64-62 

\    Azote 9-91 

: ,: ,:  .^ .    .Hydrogen ••• ••••«•••••,  3*98 

J.    .,-  .;  ^   -    ,  100-00 

.■..»>■'  :.■..■■■  ...  ■ 

> 'This  m  very  nearly  indigo  +  2  water,  and  its  atomic  propox^ 
l&HMi*  may  be  thus  stated : 

""'     '1  atom  azote.  .•• 1-76  or   9*46 

4  atoms  oxygen 4-00      21*62 

6  atoms  hydrog^.  •.*...••    0-75        4-05 
'ivlfiiU  n;[^!^'?*?P^  ^^^^9* ...•.12^^      64-87  .- 

r^Yl^      iuii       :  1  18*50     100-00  ' '' 

I 

w  •     •         '     _ 

i.iiTlMwexp^in^ntft  of  Mr.  Smithson^  related  in  the  Pbilosoplucal 
iZitMMiMti()^»^^V^®  &y^^^.  ^  ▼^^  correct  iijteas  on  the  nature  ofi^a 
jytiUiei^  lOfitke  vegetable  colouring,  matters.    It  is  sufficiently 

,<lilllPaft|)b^:pl^0klic»^     n<Atb^  ^pruMsii^Q' which  colaurs  any^of 
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&e  purple  or  blue  vegetables  examined  by  that  obemult.  I  cot 
lected  a  number  more  of  such  purple  flowers  as  are  mdfit  ^otia^ 
monly  met  with^  and  dipped  them  separately  in  concentrated 
sulphuric  acid.  But  instead  of  becoming  blue^  they  Weird 
uniformly  changed  to  red,  and  formed  red  coloured  scdutio&i  6li 
the  addition  of  water.  Future  inquiries,  therefore,  must  deter- 
mine whether  phenicin  exists  ready  formed  in  nature  either  in 
the  blue  or  in  the  purple  state. 

Alcohol  modifies  remarkably  the  action  of  sulphuric  acid  uiK>n 
indigo/  A  mixture  of  three  parts  of  alcohol,  of  specific  gravity 
0'84«  and  two  parts  of  acid,  dissolves  indigo  without  rendering 
it  yellow,  and  the  solution  may  even  be  filtered  through  strong 
paper^  Probably  a  lar^r  quantity  of  pure  alcohol  might  be 
employed*  On  the  addition  of  water,  the  indigp  is  precipitated 
without  alteration )  and  if  common  iudig^  has  oeen  usea,  resin 
precipitates  along  with  it.  It  may  remain  dis^solved  in  this  mix- 
ture any  length  of  time  without  conversion  ipto  phenicin.  A 
solution  of  phenicin  in  sulphuric  acid  may  al^o  be  mil[ed  with 
alcohol  without  precipitation,  cmd  the  acid  is  rendered  incapaUe 
of  converting  it  into  cerulin. 


Article  II. 

Some  JExperiments  on  the  Changes  which  take  place  in  the  fixed 
Principles  of  the  Egg  during  Incubation.  By  WilUam  Prout, 
MD.FRS* 

"  In  the  year  1816,"  says  Dr.  Prout,  '*  I  was  induced  to  com- 
mence a  series  of  experiments  on  the  egg  during  incubation^ 
with  the  view  ^f  ascertaining  the  nature  of  the  changes  which 
take  place  during  that  process.  My  inquiry  was  chiefly  limited 
to  the  fixed  principles ;  namely,  the  earthy  afid  saline  matters ; 
but  my  attention  was  more  particularly  directed  to  the  source 
whence  the  earthy  matter,  constituting  the  skeleton  of  the  chick, 
was  derived." 

'*  With  these  views,  the  egg  Was  analyzed  in  its  recent  and 
unaltered  state,  and, at  the  end  of  the  first,  second,  and  third 
weeks  of  incubation.  My  experiments  were  chiefly  confined  to 
the  eggs  of  the  domestic  fowl,  but  have  been  likewise  partially 
extended  to  those  of  the  duck  and  turkey.  The  investigation 
has  been  renewed,  and  the  experiments  repeated  at  various  inter- 
vals since  the  period  above-mentioned ;  but  the  difficulty  of  the 

•  At»tractfedftdmdiettilrtK^^ 
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tobject  imd  Tarioiui  accidents  have  prevented  me  from  complete 
ing  ihem  till  the  present  time ;  and  the  results,  which,  after  all, 
aro  much  less  perfect  than  I  could  wish,  I  have  now  the  honour 
of  submittmg  to  the  Society/' 

Pr^iminarj/  Experiments  on  the  Egg  in  its  recent  and   unal- 
tered State. 

It  is  here  atikted,  that  *^  the  specific  gravity  of  new  laid  eggs 
has  been  found  to  vary  from  1*080  to  1*090; ''  and  their  appv 
rent  diminutioo  in  specific  gravity  is  shown  to  depend  *^  on  the 
substitution  of  air  for  a  portion  of  the  water  of  tne  e^g  which 
eseapea.'*  A  table  is  given,  showing  the  gradual  loss  oif 
weignt  of  an  egg  during  a  period  of  two  years.  The  original 
.weij^ht  on  the  19th  May,  1820,  the  day  it  was  laid,  was  m)7*d 
grams.;  and  on  the  19m  of  May,  1822,  it  had  become  reduced 
S>  363f!2  grains ;  having  sustained  a  loss  of  544*3. 

*'  Hence  we  learn,''  says  the  author,  '^  that  a  moderately 
sized  e^  loses  on  an  average  about  '75  grain  in  24  hours,  and 

that  umfonoly  during  a  very  long  period On  being  broken, 

the  whole  of  the  contents  of  this  egg  were  found  collected  at  th^ 
smallei  extremity  in  a  solid  state ;  but  on  being  put  into  water, 
they  absorbed  a  large  portion  of  that  fluid,  and  assumed  an 
appearance  not  much  umike  those  of  a  recent  egg ;  the  smell 
also  was  perfectly  fresh/' 

^^  The  relative  weights  of  the  shell,  albumen,  and  yelk  of 
different  eggrs/'  continues  Dr.  Prout,  "  are  very  different.  With 
the  view  of  mvestigating  this  point,  and  of  obtaining  something 
.like  an  average,  me  following  experiments  were  made.  The 
eggs  were  boi&d  hard  in  distilled  water,  and  the  different  parts 
weighed  immediately  in  their  moist  state." 


Albumen. 

Ydk. 

Total. 

80-0 

394-3 

289-0 

763-3 

1Q60 

693-0 

273-5 

974-6 

107-3 

675-8 

236-2 

9193 

71-6 

-     616-6 

216-0 

803-0 

103'0 

603-7 

269-3 

876-0 

107-0 

616-3 

273-4 

895-7 

93-2 

606-6 

262-4 

951-1 

92-7 

615-7 

257-0 

866-4 

96-8 

610-6 

210-8 

818-2 

77-6 

667-4 

241-6 

886-5 

93-7 

629-8 

261-8 

875-3 

A  similar  table  is  then  given,  in  which  the  weight  of  each  of 
theie  eggs  is  supposed  to  be  1000  graij^s ;  and  Dr.  Prout  thus 
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cbntmues :  "Tlence,  if  we  tsirppose  ti  recent  egg  to  wfeigh-1068 
][>art^,  the  relative  ptoportions  of  the  shell,  idbumbh, '  ahd  ^elk, 
will  be  as  106-9,  604-2,  ani  288-9;  and  for  the  sake  of  eadlfer 
comparison  in  all  the  subsequent  experittients,  the  numbers  are 
reduced  to  the  above  standard^  or  to  the  supposition  that  the 
briginal  Weights  of  the  eggs  employed  were,  wheli  jusft  laid, 
exactly  1000  grains. 

■^  "  wlien  an  egg  is  boiled  in  water,  it  loses  weight,  pftrticiilarly 
if  it  be  renioved  ftom  the  wiater  when  boiling,  and  be  permitted 
to  cool  in  the  open  aii*;  the  water  also  on  examination  will  be 
found  to  contain  a  portion  of  the  saline  contents  of  the  egg. 
The  loss  of  weight  from  boiling  is  by  no  means  constant^  but 
has  been  found  to  vary  from  20  to  30  grains,  on  the  supposition, 

.  that  the  original  weights  of  the  eggs  employed  were  1000  grains. 
On  the  same  supposition,  also,  it  nas  been  found,  that  the  qtian- 

'  tity  of  saline  matter  obtained  by  evaporating  to  dl^ess  the 
distilled  water  in  which  an  egg  has  been  boiled,  amounts',  at' an 
average,  to  about  '32  grain.  This  saline  residuum  is  strongfy 
a&aline,  and  yields  traces  of  animal  matter,  suIphliHo  acud, 
phosphoric  acid,  chlorine,  an  alkali,  lime  and  magnesia,  aifd 
cdrbqnates  of  lime  and  magnesia ;  in  short,  of  almost  every  prin- 
ciple existing  in  the  egg.  The  carbonate  of  lime,  however,  is 
generally  most  abundant,  and  is  obtained  by  evaporation  in  the 
form  of  a  fiiie  powder,  ^  - 

"The  shells  of  eggs  have  been  analyzed  by  Vauquelin  and 
Mei*at  Ouilldt ;  but  tnese  chemists  seem  to  have  over-rated  the 
bilahttty  of  animal  matter,  and  of  phosphate  of  lime  contained  in 

'tndm.  When  shells  which  had  been  dried  in  vacuo  at  212°, 
were  dissolved  in  dilute  muriatic  acid,  the  quantity  of  aiiimal 
ibatfer  obtained  was  only  about  ^2  per  cent. ;  while  die  qiiantity 
of  phosphates  of  lime  and  of  magnesia  never  amounted  to  quite 

,  1  per  cent. ;  the  rest  was  carbonate  of  lime  mixed  with  a  Utde 

'  ^^aLrbonsite  of  magnesia.  When  burnt,  egg-shells,  as  Vauquelin 
has  obsierved,  yield  traces  of  sulphur  and  iron. 

"  The  mentbr and  pit tammis,  on  the  supposition  that  thfe  origi- 

"  hkl  weight  of  the  egg  be  1000  grains,  weighs,  when  dried  in 
v«icuo  at2l'2*,  about  2-35  grains ;  and,  on  being  burnt,  yields 
tfacds  of  phbsphate  of'Iime.  . 

"  It  may  be  observed  here  that  the  great  differences  in  the 
quantities  of  th^  earthy- matter  existing  in  the  shells;  of  different 
eggs,  hive  rendered  the  average  totally  inapplicable  in  these 
experiments,  as  will  be  shown  hereafter ;  hence  a  more  detailed 

'  analysis  of  this  part  of  the  egg  was  deemed  unnecessary." 

Saline  Contents  of  the  recent  Egg. 

Prior  to  giving  the  results  of  his  investigation  of  thi^  part  of 

./tlia'subject,  Dr.l^rout  relates  the  manner  in  which  his  aijalyses 

were  conducted,  premising  generally,  **  that  all  the  results^were 
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•obtained. by  combustion ;  and  that  the  following  observations  are 
to  be. understood  as  applicable  to  the  whole  of  the  experiments 
iubsequently  related  in  this  in(][uiry." 

*'.  Toe  albumen  bums  with  difficulty^  unless  care  be  taken  to 
remove  the  saline  matter  by  frequent  washings ;  but  if  this  point 
be  attended  to^  the  whole  of  the  carbonaceous  matter  may  be 
burnt  off  even  in  a  covered  crucible.  In  the  subsequent  experi- 
mental the  saline  .and  earthy  matters  were  removed  from  the 
crucible  after  combustion  by  distilled  water;  a  little  ammonia 
was  then  added,  and  the  whole  permitted  to  remain  at  rest  for 
24  hours ;  the  dear  solution  containing  the  alkaline  salts  was 
now  carefully  poured  off,  and  the  insoluble  residuum,  consisting 
of  the  phosphate  of  lime  and  triple  phosphate  of  magnesia  and 
ammoma,  auer  being  washed  witn  distilled  water,  was  dried  and 
weighed.  Tlie  alksmne  solution,  together  with  the  washings  of. 
.the  earthy  phosphates,  were  then  evaporated  to  dryness,  and 
exposed  to  a  low  red  heat;  and  the  weignt  of  the  saline  residuum 
being  accurately  noticed,  the  whole  was  again  dissolved  in 
distilled  water.  A  few  drops  of  nitric  acid  bemg  now  added  to 
Aeutralize  the  excess  of  alkali  present,  nitrate  of  barytes  was 
dropped  into  the  solution  as  long  as  any  precipitate  fell.  The 
.precipitate  was  obtained  by  decanting  oii  the  solution  as  before, 
and,  afler  being  well  washed,  its  weight  ascertained  :  from  this 
the  quantity  of  sulphuric  acid  present  was  determined  by  calcu- 
lation.*. To  the  solution,  thus  freed  from  sulphuric  acid,  nitrate 
of  barytes,  and  afterwards  ammonia,  were  added.  The  phosphate 
of  barytes  thus  obtained  was  collected,  washed  and  weighed  as 
before,  and  the  quantity  of  phosphoric  acid  present  obtained  by 
calculation .i*  Nitric  acid  was  again  added  in  slight  excess  to 
the  original  solution,  and  nitrate  of  silver  dropped  into  it  as  long 
ia&  any  precipitate  fell;  from  the  chloride  of  silver  abtained,  the 
quantity  of  chlorine  present  was  estimated.!  Lastly,  the  weights 
..of  the.snlphuric  and  phosphoric  acids  ana  chlorine  were  added 
together,  and  their  amount  subtracted  from  the  weight  of  the 
alkaline  residuum  formerly  obtained  by  evaporation,  the  remaiii- 
.  der,  of  course,  indicated  the  quantity  of  potash  and  soda,§  and 
carbonates  of  potash  and  soda  present.  Finally,  the  proportion 
of  the  earthy  phosphates  to  one  another  was  determined,  and  the 
.  quantities  of  the  bases  and  acid  obtained  by  calculation. 

'*  The  yelk  of  the  egg  is  exceedingly  difficult  of  combustion  ; 
and  indeed  without  proper  precautions  cannot  be  burnt  at  all,  on 

*  On  th^  supposition  that  the  weight  of  the  atom  of  sulphuric  add  is  50,  and  that  of 
haiytes  97*5,  oxygen  being  1(). 

f  On  the  supposition  Uiat  the  weight  of  the  atom  of  phosphoric  acid  is  35,  that  of 
ozjgen  being  10. 

X  On  the  supposition  that  the  weight  of  the  atom  of  chlorine  is  43,  and  of  silver 
137*5,  that  of  oxygen  being  10. 

§  The  quantity  of  soda  equiTalent  to  the  sodium  in  union  with  the  chlorine,  was 
■  dttemuQca  by  csleulation. 
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ftccbnnt  of  the  large  quantity  of  phosphorus  it  contains ;  which, 
1>y  undergoing  a  partial  combustion,  rbrms  a  glassy  coating  that 
effectually  excluaes  the  contact  of  the  air  from  the  coal,  and 
ttevetits  its  further  combustion.  After  a  variety  of  attempts, 
tbe  following  were  the  two  methods  employed  :  The  yelk  or  an 
e^g  which  had  been  boiled  hard,  and  driea  by  exposure  to  the 
air,  was  rubbed  in  a  mortar  with  a  quantity  of  bicarbonate  of 
potash.  The  mixture  wais  then  introduced  into  aplatina  crucible, 
and  exposed  to  a  strong  red  heat,  till  the  flame  had  ceaised  to 
escape  from  a  small  hole  in  the  lid.  The  crucible  being  now 
removed  from  the  fire,  its  contents  when  cold,  were  a^ain  pulve- 
rised in  a  mortar  with  nitre.  The  mixture  was  then  introduced 
a  little  at  a  time  into  the  covered  crucible  till  the  whole  was 
.burnt.  To  the  residuum,  distilled  water  was  added,  which,  of 
course,  took  up  every  thing  but  the  earthy  phosphates,  which 
were  sepsuratea  and  weighed ;  while  the  alkaline  solution,  like 
that  before  mentioned,  obtained  from  the  albumen,  was  submitted 
to  the  action  of  the  appropriate  reagents,  and  thus  the  quantities 
of  the  different  acids  present  ascertamed.  In  this  manner,  every 
thing  was  determined,  except  the  proportion  of  alkaline  matter 
presexit ;  and  to  ascertain  tnis,  other  experiments  vnth  different 
yelks  were  made,  in  which  lime  and  nitrate  of  lime  were  substi- 
tuted for  the  bicarbonate  and  nitrate  of  potash." 

The  foregoing  detail  is  succeeded  by  the  statement,  that  th^ 
probability  that  the  ^sulphuric  and  phosphoric  acids  obtained 
from  the  egg,  exist  in  it  naturally  as  sulphur  and  phosphorus, 
and  that  the  metallic  bases  of  the  earthy  principles  ''are  to  be 
considered  as  constituent  principles  of  the  primary  animal  com- 
pounds,*^ induced  the  author  '*  to  state  the  quantities  of  the  acids 
obtained  separately  from  the  bases."  Dr.  Prout  also  remarks, 
that  as  his  expenments  ''  were  made  almost  entirely  with  the 
vi^w  of  comparison  only,**  he  did  not  "  enter  into,  any  .very 
i^iinute  discriminations,  which  did  not  appear  to  be  immediately 
necessary  to  his  purpose." 
.  The  contents  of  the  following  table  of  the  relative  proportions 
of  the  saline  principles  of  different  eggs,  were  selected  as  exam- 

Eles  from  a  variety  of  ofher  analyses  ;  the  weight  of  each  egg 
eing  reduced  to  1000  grains ; 


1899.3 


<■■ 


^ifthiEgg 


titetiiatton'i 


m 


Sulphuric 
add. 

Fhosplioiic 
add. 

CMonne. 

Potaah»  io» 
da,     and 
carb.     of 
ditto. 

Lime,  in«g< 
nesia,  and 
carb.     of 
ditto. 

Ko.  1. 

Albumen. 
Yelk.... 

0-29 
0-21 

0-46 
3-66 

0-94 
0-39 

2-92 

©•60 

0'30 
0-68 

Total.  .. 

0-60 

4-01 

1-33 

3-42 

0-98 

iro.2. 

Albumen. 
Yelk..,. 

0-15 
0-06 

0-46 
3-50 

0-93 
0-28 

2-93 
0-27 

0-25 

0-61 

■j 

Total... 

.0-21 

3-96 

1-21 

3-20 

0-86 

No.  3. 

Albumen. 
Yelk . . . . 

0-18 
0-19 

0-48 
4-00 

0-87 
0=44 

2-72 
0-51 

0-32 
0-67 

.  Tptal.  .. 

0-37 

4-48 

1-31 

3-23 

0-99* 

Dr.  Pront  next  gives  the  following  analysis  of  the  shell  of  the 
recent  egg:  The  egg  from  which  the  yelk  had  been  taken, 
which  is  the  subject  of  the  following  experiment,  had  heen 
boiled  hard  in  distilled  water,  and  the  yelk^  in  its  moist  state^ 
was  fbimd  to  weigh  3 1 6*5  grains.  It  was  then  partially  dried  by 
exposure  to  the  air  for  several  weeks;  and  to  remove  the 
remainder  of  the  water  was  reduced  to  powder,  and  exposed  to 
a  temperature  of  somewhat  more  than  212^,  The  total  loss  of 
weight  was  170*2  grains,  which  was  supposed  to  indicate  th^ 
quantity  of  water  present.  The  remainder  was  now  digested 
repeatedly  in  alcohol  of  specific  gravity  '807,  till  that  fluid  came 
off  colourless.  The  residuum  was  perfectly  white  and  pulveru- 
lent, and  possessed  many  of  the  properties  of  albumen ;  but  it 
differed  from  that  principle  by  the  large  proportion  of  phosphorus 
it  contained  in  some  unknown  state  of  combination.  The  alco- 
holic solution  was  of  a  deep-yellow  colour,  and  deposited  crystals 
of  a  sebaceous  matter,  and  a  portion  of  a  yellow  semi-flmd  oil. 
On  distilling  off  the  alcohol,  the  oil  was  obtained  in  a  separate 
state.  On  cooUng,  it  became  nearly  solid,  and  weighed  91  grains* 
The  albuminous  principle  above-mentioned  weighed  55*3  grains. 
Hence  this  yelk  consisted  of 


*  ^  Besides  the  above  principles,  iron  is  met  with  in  almost  aU  products  of  eombus* 
tkn ;  and  the  quantity  in  the  egg,  as  the  process  of  incubation  proceeds,  apparently 
hooses  considerably ;  but  it  was  found  impossible  to  ascertain  its  quantity  with  any 
degree  of  precision. " 


^     Albamen'** . 56^ •'  V 

-      '       Yelloiroil • ,....    91-0  ■'» 

.i  316-5  - 

^f But  |[  have  reason  to  believe  that  the  proportion^ '6f'tliei/6 
jnigpfedieiits  dijflTet  a  little  iji  different  eggs." 


Hajperiments  &n  the  Egg  at  the  End  of  the  first  Week  of  Incubeh' 

tion,  or  about  the  Sth  Day. 

,  At  t^e  end  of  the  fiirsi  vsjei^Il,  it  was  founds  on  an  av^rage^  that 
ih^  ^g  had  lost  about  50  graiiid  ih  the  1000^  and  the  weighto  of 
^tjs  constituent  princi{d^s  in  their  moist  state,  were  as  follows  :i; 

Unchanged albma^n.  •.•..••••.«••..•••  332^8  ■'» 

'         ;  iHTpdB/i^albumen  .  • • 179-8 

Ltq.  amnii,  membranes,  blood  vessels,  &c. .    97-0    . 

•       Aintnaa 220 

•       '  •  Ydk ; 301-3 

•         Shell  tod  loss 167*1 

1000-0 


I  1 


>  !pr.  l^rdift  h(fere' makfes  the  following   brief  remarki?  on  the 
'^(^tf^ral'phenomena  presented  by  the  different  constituent  prin- 
ciples ofiheegg'atthose  periods  at  which' it  has  beeti Submitted 
to,  ei^aminatipn. 

u:..*f  Itbas  been  remarked  by  many  observers,  that  soon  after  the 
^jbrocess  of  incubation  has  commenced,  the  yelk  becomes  more 
nuid.  than  usual ;  stnd  that  as  the  liquor  amnii  increases,  that 
portion  of  the  dbumen  .occupying  the  upper  and  larger  end  of 
the  !ff^,  begins  tp  asskime  a  peculiar  appearance.  In  the  pre- 
sent experiments  (in  which  the  egg  was  always  previous)^  boile4)> 
the  Uquor  amnii  and  portion  of  albumen  in  question,  at  ine  period 
ndJNf  lmdj?r  consideration,  exhibited  somewhat  the  appearance  of 
ciiftls  anjl  wiiey.  Nor  dlid  the  analogy  consist  in  mere  appear- 
•ance-;- Hfbr  the  curdy-looking  matter,  which  was  of  a  yellow 
cdlbnit,  tod  Wfiach  I  have  termed  modified  albumen,  resembled 
the  curd^  part  of  milk  in  its  properties,  so  far  as  to  contain  inter- 
^mixed'wiln  it  ah  ofly  or  butyraceous  principle.  A  portion  of 
/Aisrtniyprinci]^,  on  being  separated  and  examined^. was  found 
itOT'be  soluble  in  alcohol^  of  a  bright  yellow  colour;  and>  in  short, 


ifi-j  j;'    ■'.  ■'•■.) 


/    ' «  ^<  This  proportioii  of  the  atbuimiioufl princi}^  does  not  difier  much  fiata  that  sallied 

to  exist  in  the  ydk  of  the  common  fowL  by  Mr.  Hatchett.    Philos.  Trans,  vol.  cv;. 

p.  308." 

f  Jn  the  original  paper,  the  weights  of  the  constituents  of  two  eggs  are  here  given ; 
1die gillie  is  the  case  with  the  following  series  of  experiments,  and  with.aU  the  nmm^ 

anahrses  except  two )  hot  as  no  •triktfig  difiVreneei  are  ^uspsesoited,  only  one  of  each 

kind  is  giTen  in  this  abitract. 


' »    -• 


to  poBsesit  «II  the  properties  of  the  yellow  oil  existijig/in  the  yelk. 
The  yelk  ;at  this  period,  as  before  observedi  has  become  more 
fluids  and  a]n)ear8  larger,  and  of  a  paler  colour  than  natural. 
Haller,  indeed)  asserts,  that  it  has  not  increieuied  in  weight ;  but 
the  above  table  renders  the  reverse  very  probable.  These 
lippfs^ranqcis  of  the.  albumen  jand  yeUc  have  induced  mpst  obser- 
vers to  believe  that  an. interchange  of  piinciples:  takes  place 
between  them ;  while  otiiers  seem  to  have  mistakeil  the  yellow 
jQodiAsd  albumen  for  the  yelk  itself.  That  an  interchange  of 
principles  has  taken  place,  at  least  under  the  above  circum- 
ntff^ficeSy  there  can  be  no  doubt ;  yet  the  two  are  not  indisQrimi- 
iia^ly  m^^^d ;  for  wh^n  the  egg. has  been  previously  boiled,  the 
velkj^i^ough  softer  than  naturd,  is  nevertheless  rendered  of  a 
flrkner  consistence  than  the  modified  albumen,  and  can  thus  1)6 
readily-  separated  from  it;  there  is,  moreover,  a  distinot  line  of 
demarcation  between  them,  arising,  apparently,  from  the  proper 
membrane  of  the  yelk*  Another  'argument  in  favouY  of  the 
opinion  of  the  intermixture  of  the  albumeA  ^d .  yelk  at  this 
period,  is  derived  from  the  following  analyses  of  these  cofistituent 
jirincioles  of  the  egg  ;.from  which  it  will  be  found  that  die  quan- 
tity oi  the  saline  matter  is  diminished  in  the  albumen,  and 
increased  in  the  yelk.  It  is  a  singular  and  striking  fact,  how- 
l^r^.that  Although  the  oily  matter  of  the  yelk  has  mad^  its.  ivav 
to  .the  albjamen,,  very  Uttle  of  the  phosphorus,  which  exists  in  such 
J^if^. quantities  in  tne  yelk,  has  oeen  removed  with  it.'^ 


.i 


:  V 


Uqchainged  albumen. 
'Modified  ^btsmen,  li- 
.'■  quoriimnii,  animal, 
^  teembranes,  8cc.  . ; 

Y^ki  *... 

*  1  ■  J.  ■   . 


^  » -. 


■■>• 


DC  ACid. 


0-13 


0-08 
O09 


phone  f  CUnine.  | '  ^fi."  •'^ 


acid. 


0*27 


0-38 
4-03 


0*30  I  4-68 


0-19 


0<46 
0-60 


!!>■ 


1-24 


ditto. 


IKO 


M7 

o-8a 

t*  t  ml        *■ 


P' 


Line,  mag- 

aitto.    ' 


0-18' 


t .  I .. 


S^OQ 


i*timffi 


Q-««. 


Tb^-resuHs  of  an  analysis  made  on  the  lOtfa  day  of  incubation, 
'Mtti^r<hat  at  this  period  '^  the  proportion  of  phosphorus  ^  lis 
ibifiewhat  diminished  in  the  yelk,  and  increased  in.  tne  ^mimal 
and  its  appendages.  The  chlorine  and  alkaline  principles  seem 
tfib'  to"  n&ve'  diminished  in  the  yelk  and  to  have  increased  a 
little  in  the  albuminous  portion." 


.    I     /.      V, 


•jEsperitneHts  onjke   Eeg  at  the  End   of  the  second  Week,  or 
' '   '      ,         •    about  tne  I6th  Dai/ of  Incubation. 

p..        ■     ...        .1^..     1-'^ 

The  egg  has  now  lost,  upon  an  average,  about  130  grains  in 


169      i>*  Prout  M  tie  Ckangu  in  th$jfyi!$i  PrindpUi 

the  liOOO/  aad  the  weights  pf  its  constituent  prinoqpl< 
follows : 

GfMIM. 

.  Unchanged  albumen • .  •  175*5 

Liquor  amnii^  membranes,  ficc  «••«••• .  273*5 

Animal ^    70*0 

Yelk 260''7 

Shelland loss 230*8 


ar^as 


TWW* 


1000-0 

**  At  this  period,  the  animal  has  attained  a  considerable  size,, 
while  the  albumen  has  become  diminished  in  a  corresponding 
degree.  The.  albumen  has  also  acauired  a  v^ry  firm  consistencQ| 
especially  when  coagulated  by  heat, 

**  The  uquOr  amnii  nas  become  more  fluid,  and  the  modified  albu- 
men, formerly  mentioned,  has  very  much  diminished  in  quantitVi 
or  disappeared.''^  The  yelt,  which  at  the  end  of  the  first  week 
seemea  to  have  increased  in  bulk  and  fluidityi  has  now  appa- 
t^tly  acquired  its  original  size  and  consistence.'' 


Unchanged  albdmen. 

Liq.     amnn,     mem- 

nranes,'  S^c.  •«•<•. 

Animal *..i.. 

Yelk.. i.. 


Sulphur 

tic  add* 


0-07 

0-06 
006 
0-30 


0-49 


Ffaof- 
pfaorie 


0-22 

0*21 
0-23 
3-34 


Chlorine. 


4-00 


0-09 

0-71 
0-09 
0-16 


1-06 


PotMh,     M- 

O^.     at 
ditto. 


0-73 

0-96 
0-46 
0-68 


2-83 


carb«      «C 
ditto. 


■IHM 


0-10 

0-08 
0-27 
0-69 


1-14 


■^■■WVI 


-•W 


^'  w 


Fl^om  l^e  results  of  an  analysis  made  two  days  later,  or  on  the 
17tb.  day  of  incubation,  it  appears  that  at  this  period  the  yel^ 
has  yielded  some  of  its  phospnorus  and  sulphur  to  the  other  prin- 
'  cipies  of  the  eeg ;  that  the  chlorine  hais  mcreased  in  the  yelk, 
and  diminishedin  the  other  principles ;  that  the  relative  propor- 
tions of  alkaline  bodies  remain  much  the  same  as  on  the  I5Ui 
day ;  «tMl>  that  the  earths  have  increased  in  quantity  a  Uttle  k^  th^ 
ym,  and  very  considerably  in  the  other  principles. 

^Ea^riments  on  the  Egg  at  the  End  of  the  third  W$eh,  or  ^t 

'■  the  f  ml  Period  of  Incubation. 

At  this  period  an  egg  has  lost  upon  an  average  about  IW 

.  r^  .^:  About  this  time  Harvey,  end  o(iber  obsenrera,  have  noticed  the  appearance  of  a 
cofdjr  OT  coagulated  substance  in  the  aesophagus,  crop,  stomach,  and  uitestmeA.  Ci£thQ 
fliaiimd.    If  this  a  poztion  of  thi  mo(ii}f ea  tabvunofi  abov^>mentioiie4  f *' 


iSftS.^  ^  the  £gg  during  tneulaiion.  10& 

|^n«  in  1000;  and  the  weights  of  its  constituent  prihciples  in 
their  moist  state  and  without  boiling,  are  as  follows : 

Residuum  of  albumen,  membranes,  8cc.    29-6 

Animal 655'1 

Yelk 167-7 

Shell  and  loss 247-7 


1000-0 


"  At  this  P^nod  all  the  important  changes  of  incubation  are 
completed,  xhe  albumen  has  now  disappeared,  or  is  reduced  to 
a  few  dried  membranes  and  an  earthy  residuum  (apparently  con- 
sisting of  the  original  earthy  matter  of  the  a1,bumen  which  has 
remained  unappropriated).  The  yelk  is  considerably  increased 
in  size,*  and  is  taken  into  the  abdomen  of  the  chick ;  while  the 
animal  has  attained  a  weight  nearly  corresponding  to  the  original 
weiflfht  of  the  albumen,  added  to  that  lost  by  the  yelk,  minus  the 
tptsd  weight  sustained  by  the  egg  during  incubation.  The  alka- 
line matters  and  chlorine  which  have  been  decreasing  from  the 
eomniencement  of  incubation,  have  now  undergone  further  dimi- 
nution in  quantity,  while  the  earthy  matters  have  increased  in  the 
nu)st  striking  manner.  The  other  principles  seem  to  have  suffered 
very  little  cnange  in  quantity.'' 


•*a.^MBM.*BA-^a 


Nifr. 


iUuduain  of  albumen, 
.  n^mbranes^  8cc.  • 

Animal 

Yelk 


Sulphu- 
ric add. 


i4f«ii#*^->a**Mb4«a*. 


Phos- 
phoric 
add. 


0-04 
0-44 
0-04 


0'62 


0-12 
3-02 
1-06 


Chlorine. 


0-09 
0-65 
0-03 


4'20       0-67 

-    ■    «  * . 


Potich,  io>LiBie^  ""■"it 
da,  and  nesia^  and 
earb.     «fl    Mtb.    '«f 


ditto. 


0-23 
2-26 
0-06 


2-66 


dittiK 


0-12 
2-68 
1-26 


^M» 


i«i«»« 


3-96 


Dr.  P^ut  ob!ierves>  that  the  analyses  in  his  paper  are  seleoted 
as  the  most  perfect,  from  a  variety  of  others  made  «t  each  period, 
idl  of  which  confirm  the  results  he  has  given  :  and  he  then  states 
hiJn  conclunions  (Vom  th^m,  thus  : 

''  These  experiments^  then,  demonstrate,  or  render  probable, 
tile  foilQwing  circumstances : 


•  «T]]j« hat  been  denied  or  doaWdb7i<«ieirnieii|esp«^ 


110       Dr.  Front  on  ilie  VAanga  tn  thejixed  Principles 

"1.  That  tbs  rdativ«  weights  of  the  constituent  prind^l 
difierent  eggs  vary  very  considerably. 

"  2.  That  &a  egg  loses  about  one-sixth  of  its  weight  during' 
incubation,  a  <)uantity  amounting  to  eight  limcs' as  much' db  it 
loses  in  the  same  time  under  ordinary  circumstances. 

"3.  That  in  the  earlier  stages  of  incubation,  an  interchange  of 
{winciples  takes  place  between  the  yelk  and  a  portion  of  tbe 
albumen;  that  this  interchange  is  confined  on  the  part  of  tbe 
yelk  to  a  little  of  its  oily  matter,  which  ia  found  mixed  with  the 
above-mentioned  albumen  ;  that  this  portion  of  albumen  underi- 
goes  some  remarkable  changes,  and  is  converted  into  a  sut^ 
stance  analogous  in  its  appearance,  as  well  as  in  some  of  its 
properties,  to  the  curd  of  milk  ;  and  lastly,  that  a  portion  of  the 
watery  and  saline  portion  of  the  albumen  is  found  mixed  with 
tbe  yelk,  which  becomes  thus  apparently  increased  in  size. 

"  4.  That  as  incubation  proceeds,  the  saline  and  wateiy  parts 
again  quit  the  yelk,  which  is  thus  reduced  to  its  original  bulk ; 
thait  in  the  last  week  of  the  process,  it  undergoes  still  further 
diminution  in  weight,  and  loses  the  greater  portion  of  its  pbos- 
pfaordS,  which  is  found  in  the  animal  converted  into  phospftorio 
acid,  and  in  union  with  /ime,  constituting  its  bony  skeleton ;  and 
lastly,  that  this  lime  does  not  originally  exist  in  the  recent  egg, 
tmt  1^  derived  from  some  unknown  source  during  the  process  of 
iiicubation."  ' 

■  Dr.  Prout  concludes  this  valuable  communication  with  some 
lemarks  on  the  uses  of  the  yelk,  and  the  apparent  generation  of 
earthy  matter.  The  opinion  "  that  the  yelk  is  analogous  to  the 
milk  of  viviparous  animals,  hut  more  concentrated,  and  that  its 
chief  use  is  to  afford  a  pabulum  to  the  young  animal  during  incu- 
bation," is,  he  says,  "  corroborated  in  a  striking  maimer  by  the 
preunt  inquiry."  i 

'**  With  respect  to  the  earthy  matter  found  in  the  skeleton  of 
the  chick  when  it  quits  the  shell,"  continues  Dr.  P.  "  I  think  I 
can  venture  to  assert,  at^r  the  most  patient  and  attentive  inves- 
tigation, that  it  does  jwl  pre-exist  iti  the  recent  egg ;  certainly 
not,  at  least,  in  any  known  state.  The  only  possible  sources, 
tijerefore,  whence  it  can  be  derived,  are  from  the  shell,  or  traas- 
mutetiba  from  other  principles.  Whether  it  be  actually  derived 
from  the  shell,  cannot  be  determined  by  chemistry ;  because,  as 
we  have  seen,  the  shells  of  different  eggs  differ  so  much,  that  the 
application  of  averages  is  out  of  the  question ;  and  we  are  of 
course  precluded  from  ascertaining  the  exact  quantity  of  lime 
any  particular,  shell  originally  contains.  There  are,  however, 
very  strong  reasons  for  beheving,  that  the  earthy  matter  is  not 
derived  from  the  shell.  In  the  first  place,  the  membrana  puta- 
minis  never  becomes  vascular,  and  seems  analogous  to  the  epi- 
dermis ;  hence  the  lime  of  the  shell,  which  is  exterior  to  this 
membiBoe,  is  geoeially  considered  by  phyeiologists  as  extra- 


^MiscMlar;*  it  is,  therefore,  extremely  difficult  to  conceive  how 
the  earth  in  question  can  be  introduced  into  the  economy  of  th# 
oliicd^  frcmi  this  source,  uarticularl;^  during  the  last  week'  of 
inciibation,  when  a  very  large  portion  of  the  membraimr  aie 
actually  separated  from  the  shell.  Secondly^  ixidi  ■  the  aflbamm 
lUid/elk  contain,  at  the  end  ofinoubalioi^.ikeMBidefaKIe'pTO- 
portion  of  earthy  matter  (the  yelk'  appmofly  more  than  it  did 
originally) }  why  is  this  not  appropriated  in  preference  to.  that 
eiJBtiBe  in  the  shell  ?  Ifi  oppositibA  to  these  argmnenti,  it  yriSL 
be.dpnbtleas  stated,  that  the  shell  of  the  egg  beccanea  brittie  at 
tbe  ead  4>f  jncubation,  and  appears,  to  undergo,  during  diat  pro- 
OfCHl(  some  other  changes  not  at  present  wK^rstood*  To  which 
it.  vUty  be  answered,  that  this  bnttleness  has  been  attributed  tp 
ibsy/aeparation  of  the  membrana'putaminis,  and  the  exsiccation 
of  the  parts  by  so  long  an  exposure  to  the  heat  necessary  to  th(9 
prooess  of  incbbation ;  and  in  this  manner  all  the  known  changes 
pibducied  m  the  shell  by  incubation  ma^,  perhaps,  be  sajdsfacto* 
nlyi-aocbunted  for..  Until,  therefore,  it  oe  demonstnited  that 
soEoe.  other  changes  take  place  in  the  shell,  I  confess  (his  argu^ 
nieat  does  not  seem  to  me  to  have  much  weight.  I  by 'no 
tncMU[|S  wi^v  however,  to  be  understood  to  assert,  that  the  esitlt 
It ^<% ^derived from  the  shell;  because,  in  this  cade,  the  oidy 
idtemativ^  left  me  is  to  assert,  that  it  is  formed  by  transmutation 
from  other  matter;  an  assertion,  which  I  confess  tnyself  not  bdd 
9iU9i]gii.-to  make  in  the  present  state  of  our  knowledge,  JioweVer 
Mrongly  I  may  be  inclined  to  beUeve  that,  within  certain  limits^ 
dw  power  is  to  be  ranked  among  the  capabilities  of  the  vitiA 
sneiigies;'' 

1 1    .'  I  •-_...■.,.  . 

Dr.  Prout  has  requested  me  to  insert  the  followiag  correction 
of  *  .pdssotgQi  in  hia  paper : — In  the  twenty^^second  pc^e  of  the 
foapcir  iMeiT,  or  p.  398  of  the  Philosophical  Transactions)  hne  6 
mm.  die;  bottom, /or  "  after  incubation,"  reoil  ^^^iber  it  had 
feft  the  egg."— £<«>. 
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Amcu  III. 

SujWfM^  Iff  a.Meteonlogical  TahU  hept  at  Bmhet/  Heath  duriag 


mttiorotoacat  laou  kept  at  Bain 
1832.    By  CoL  Beaufoy,  FHS. 
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Article  IV. 

'  AstroHomical  Obsetvatiom,  1822,  1823. ,  *    ' 

By  Col.  Beanfoy,  FRS.  .    - 

Bushey  Heath,  near  Starmort, 

Uitude  61°  ST  44-3"  North.    Longitude  Wwt  in  time  1'  «)*83". 

Bee  81.  Emenim  of   Jti^tet'<    AM  t  T<>  4^  S8*  Ubu  tlnw  M  BBdMf. ' 

wtdlile I  T  45  19  Mnn 'Rme  at  Oreaiwi^ 

Bee.  85.  Emendon     of    JupJEo*!    fint  (  9  88  49  Mean  Time  M  Biuber. 

uldlile i  9  SO  10  Mean  Time  M  Orefnwiidl. 

Dec  as.  Bgnu    of  Jnpitei'i  third  «b-  (  8  86  88  Mean  'Hne  at  Builier.  * 

tellite. ;  t)  S7  49  Mean  Time  at  OieoiwidL 

Bee.  88.  EmeirioD    of  Juratcr'i    ihitd  <  11  45  47  Mean  Time  at  Bnahay. 

Miellitc ;  11  47  08  Mean  Time  ^  OiWBvidi. 

Dec  89.  EmendOD    of  Japter'i  Kcoad  (  9  38  80  Mean  Time  at  Buabef. 

ntelUte ...l  9  37  41  '  Mean  Time  M  GiMwiA. 

Jan.    8.  Smenian    of    Jn^ter'*    fint  c  13  19  AS  Mean  Time  tt  Bndier. 

MldUt« {13  $1  U  M«aBlSnuatQnen«iA, 


1^23^       Account  cf  ih^  ^rQce¥  ofmpUing  Copper.  Up, 


Articlk  V. 

4/1  Account  of  the  Process  of  smelting  Copper  as  conducted  at  the 
Hqfod  Copper  Works,  near  Swansea.  By  John  Hei^y  Vivian, 
Esq.  FRS.  MGS. 

[Haying  latelv  been  consulted  by  Messrs.  Vivian  and  Sons,  / 
proprietohf  of  tne  Hafod  Copper  Wor^s,  ^  to  th^mQans  by, 
which  the  inconvenience  arising  from  the  smqke  of  the  copper 
wprks  Height  be  remedied^  the  following  account^  fonping  a  part 
of  Messrs.  Vivian's  statement,  appeared  to  me  tp  possess  much 
general  interest:  j,  therefore^  requested,  and  readily  obtained, 
permission  to  publish  it. — Edit.'] 

The  copper  ores  ^melted  in  the  works  in  South  Wales  are  fbr 
the  most  pait  raised  in  the  mines  of  Cornwall  and  Devon.  Tliey 
consist  chiefly  of  yellow  copper  ore  or  copper  pyrites,  and  the 
grey  sulphuret  or  copper.  The  yellow  ore  is  a  compoupd  of 
sjdphur,  iron,  and  copper,  in  nearly  equal  proportions.  The 
grey  ore,  at  least  what  is  known  in  Corriwau  under  that  deno- 
nunation,  is  almost  a  pure  sulphuret  of  copper  containing  about 
80  per  cent,  of  nyetal.  Yellow  ore,  whicn  is  by  fer  the  n^ost 
abundant,  is  usually  accompanied  by  iron  pyrites,  or  sulphuret 
of  iron.  The  earthy  minerals  that  occur  with  these  metallic 
substances  are  chiefly  siliceous,  although  in  some  mines  the 
veins  are  of  an  argillaceous  or  clayey  nature,  while  in  others  they 
contain  fluor  spar,  or  fluate  of  lime.  Thus  the  component  parts 
of  the  Cornisn  copper  ores,  as  prepared  for  smeltmg,  may  be 
Bsdd  to  be  sulphur,  copper,  iron,  and  from  60  to  70  per  cent,  of 
earthy  matter.  To  the^e  may  be  added,  as  accidental,  tin  and 
arsenic;  for  although  these  substances  are  not  chemically 
combined  with  the  copper,  still  as  the  ores  of  tin  and  copper  fre- 
quently occur  iji  the  same  vein,  it  is  impossible  to  effect  their' 
complete  separation  by  mechanical  means.  The  quantity,  how- 
ever, compared  with  the  substances  above  enumerated,  is  incon- 
siderable ;  for  as  the  miner  is  not  paid  for  the  tin  when  contained 
in  copper  ores,  it  is  of  course  his  interest  to  separate  it  as  clean 
as  possible.  The  arsenic  is  derived  from  the  arsenical  pyrites 
which  usually  accompanies  tin  ores.  The  average  produce  in 
copper  may  b^  stated  at  8^  per  cent. 

The  ores  are  conveyed  from  Cornwall  to  Wales  to  be  smelted 
on  account  of  the  supply  of  fuel,  as  not  only  carrying  the  smaller 
quantity  to  the  greater,  the  ore  to  the  coal,  but  because  the  ves- 
sels load  back  coal  for  the  use  of  the  engines  of  the  mines.  The 
principal  smelting  works  are  situated  on  the  navigable  rivers  of 
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'Swansea  and  Neath.  The  processes  in  a  copper  work  are  simple : 
they  consist  of  alternate  cdcinations  and  fusions.  By  the  former 
the  volatile  matter  is  expelled,  and  the  metals  previously  com- 
bined with  thp^opper  oxidized,  the  general  fu^ihiU(ty  of  the  mass 
being  thereby  increased.  The  calcmation  is  in  fact  a  prepara- 
tory process  to  the  fusion,  in  which  the  metallic  oxiaes  and 
earthy  matters,  being  rendered  specitically  lighter  than  thje  metals, 
float  on  the  Burfaece,  and  are  skimmed  on;  as  slags.  - 

The'  flipiaces  iin  which  these  operations  are  performed  are 
reverbleratory,  a4d  of  the  usual  construction.  The  substance  to 
'  be  acted  on  is  placed  on  the  body  of  the  furnace  or  hearth,  which 
is  Separated  from  the  fire  place  py  a  bridge  of  liricks  about  tw(^ 
fe4t  iii  thickness.  The  flame  passes  over  this  bridge,  and,  reverf 
be|atiiig  along  the  roof  of  tne  iTumace,  produces  the  require^ 
tempej^ature,  and  escapes  with  any  volatile  matter  that  may  h^ 
diaei^daged  from  thei'  ore  or  metallic  sulphurets  through  a  f)uie 
at  thdl^pposite  extremity  :of  the  furnace,  which  flue  communice^es 
wijb  a  perpendicular  stack  or  chimtiey.  \ 

Ilie]\ev/umaces  are  of  two  descriptions,  varying  in  their  dimeri- 
toPiglBLnd  intern^  form.  The  calpimng  furnaces,  or  calciners,  «tr|^ 
urpiBe^: ^th  four  do(^rs  or  openings,  two  on  each  sida^th^ 
iitiace^ ;. for  ttie convenience  of  ^tirring  the  ore,  and  drawi^  it 

tx)f tue  furnace  when  calcined.;  They  vary  in  t^eir  dimensioasi 
but  are  commonly  from  17  to  19!  feet  in  length  fcom  the.bridjq 
to  the  flue,  and  from  14  to  16  in  width ;  the  fire-'place  ifornZ-^ 
to  5  feet  across  by  3  feet. 

The  melting  furnaces  are  much  smaller  than  the  calciners, 
not  exceeding  11  or  11;^  feet  in  length  by  7^^  or  8  feet  in  the 
broadest  part :  the  firfe-place  is  larger  in  proportidii  to  the  body 
of  the  furnace  than  in  the  calciner,  being  usually  fr6m  3^  to  4  feet 
across,  and  3  or  3-^  feet  wide,  as  a  hign  temp^ature  is  required 
to  bring  the  substances  with  as.litt^  delay. 'as ^possible  into 
fusion.  These  furnaces  hatii  Only;  one 'di66r,;,w}iich  is  in  the 
front  part  of  the  furnace  The  apdombadj^iog '-  dcetches  may 
convey  some  ideU^'oi  ffie  c^nfitra^  filinji^c^s  ;  fig.  1 

being  a  plan  of  a  calHiier ;  figi  S'  of  a -melting  ^niki&e. 
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cr.  Hearth  or  body  of  Aimace. 

b.  Bridge. 

c.  Fire  place, 
,  d.  Flue. 

f •  Stack,  or  chimney. 
jT.  Ti^pin^hole. 

i..  Slumminff  door  in  melting  furnace. 
.  Stirring  doors  in  calciner. 


TheproceBses  are  conducted  in  the  following  order : 

1.  Tne  copper  ore  calcined. 

2.  Caldnea  ore  melted. 

3.  Coarse  *  metal  from  Process  2,  calcined. 

4.  Calcined  coarse  metal  melted. 

6.  Finet  metal  from  Process  4  calcined. 

6.  Calcined  fine  metal  melted. 

7.  Copper  from  Process  6  roasted. 

8.  Coarse  or  blistered  copper  refined. 


*  Mttily  metns  siil|diitiet  when  thns  used ;  and  ooane  metal,  sulpburet  ot  copper  a&d 
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Process  I. — The  Calcination  of  the  Ore. 

The  copper  ores,  when  discharged  from  the  vessels  in  which 
they  are  brought  from  Cornwall,  are  wheeled  into  .yards  or  plots 
contiguous  to  the  works,  and  there  deposited,  one  cargo  oyer 
the  other,  so  that,  when  cut  down  perpendicularly  to  be  carried 
to  the  furnaces,  a  tolerably  general  mixture  is  formed  of  the  ores 
of  the  county.  This  is  always  desirable  in  a  smelting  work,  as, 
the  ores  being  of  different  qualities  and  component  parts,  the  one 
acts  as  a  flux  for  the  other.  A  more  accurate  mixture,  calctdated 
from  the  chemical  analysis  of  each  parcel  of  ore,  might  be  prefera- 
ble^ but  this  on  a  large  scale  cannot  be  practised,  as  it  would  b^ 
impossible  to  keep  the  ores  separate,  on  the  different  wharfs  in 
Cornwall,  to  ship  them  separately,  and  to  have  sufficient  space  on 
the  wharfs  at  the  works  to  receive  them. 

The  ore  in  the  yard  is  weighed  over  to  the  calciner-men 
in  boxes,  containing  each  one  hundred  weigfit.  These  txt 
carried  on  men's  shoulders  to  the  calciners,  and  emptied 
into  iron  bins  or  hoppers,  formed  by  four  plates  of  cast  iron 
tapering  to  the  bottom,  placed  oyer  the  roof  of  the  furnace,  and 
supported  by  wrought  iron  frames  resting  on  its  sides.  From 
Ijhese  bins,  the  ore  is  passed  into  the  calciner  through  a  hole  in 
the  roof  immediately  below  the  bottom  of  the  hopper.  Two  of 
these  bins  are  usually  placed  over  each  calciner,  and  neady 
opposite  the  side  doors,  so  that  the  charge  of  ore,  when  let  into 
the  furnace,  may  be  conveniently  spread,  which  is  done  by  means 
of  long  iron  tools,  called  stirring  rabbles. 

This  charge  of  ore  usually  consists  of  three  to  three  and  a  half 
tons.  It  is  distributed  equally  over  the  bottom  of  the  calciner, 
whichismade  offire  bricks  or  square  tiles.  The  fire  is  then  gradually 
increased:  so  that  towards  the  end  of  the  p^rocess,  which  lasts 
12  hours,  the  heat  is  as  great  as  the  ore  wul  bear' without  being 
fused  or  baked  together.  To  prevent  this  taking  place,  and  to 
assist  the  disengagement  of  the  sulphur,  the  ore  is  frequently 
stirred  during  the  operation,  and  fresh  surfaces  e:^posed.  At  the 
expiration  of  the  12  hours,  the  charge  is  drawn  out  through  holes 
in  the  bottom  of  the  calciner,  of  which  there  is  one  opposite  to 
each  door,  and,  falling  under  die  arch  of  the  furnace,  renttans 
there  till  it  is  sufficiently  cool  to  be  removed,  when  water  is 
thrown  over  it  to  prevent  the  escape  of  the  finer  partictes  \  it  is 
then  put  into  barrows,  and  wheeled  to  the  proper  depots.  In  this 
state  it  is  called  calcined  ore.  If  the  process  has  been  well 
conducted,  the  ore  is  black  and  powdery.  The  d^rk  colour  is  - 
no  doubt  owing  to  a  portion  of  the  iron  being  oxidised  during 
the  process,  by  which  the  ores  acquire  an  increased  degree  of 
fusibilitv.  The  quantity  of  iron  oxidized  during  the  first  ealoina- 
tion  is,  however,  small  in  proportion  to  the  contents  in  the  ore, 
as  the  metal,  is  protected  from  the  action  of  the  air  by  the  iiaass 
of  earthy  matter  with  which  it  is  combined;  wd  by  uxe  suIphAiff 
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^d' other  volatile  substances.  The  sulphur  that  is  expelled  id 
in  no  part  sublimed  as  flowers  of  sulphur,  but  is  all  acidified; 
and  the  process  bein^  conducted  with  admission  of  atmospheric 
fur  is  properly  a  roasting. 

PsocEss  IL— TAe  Melting  of  the  Calcined  Ore. 

The  calcined  ore  is  delivered,  as  in  the  raw  state,  to  the  work« 
men  in  boxes  containing  1  cwt.  each.  The  charge  is  deposited 
in  the  same  manner  in  a  bin  placed  on  the  top  of  the  furnacer, 
and  from  thence  passed  into  the  interior  as  required.  When  the 
charge  is  let  down  and  spread  over  the  bottom,  the  door  of  the 
furnace  is  put  u^,  and  well  luted.  Some  slags  from  the  fusion  of 
the  coarse  metsui  or  sulphuret  are  added>  not  only  on  account  of 
the  copper  they  contain,  but  to  assist  the  fusion  of  the  ore,  bein^ 
chiefly  composed  of  oxide  of  iron.  These  are  thrown  into  the 
furnace  through  the  front  door. 

After  the  furnace  is  charged,  the  fire  is  made  up,  and  the  main 
object  of  the  smelter  is  to  bring  the  substances  into  fusion :  it  is, 
therefore,  in  this  respect  difierent  from  the  calcining  process. 
When  the  ore  is  melted,  the  door  of  the  furnace  is  taken  down, 
and  die  liquid  mass  well  rabbled,  or  stirred,  so  as  to  allow  of 
the  complete  separation  of  the  metallic  particles  from  the 
slags  or  earthy  matters,  and  to  get  the  charge  clear  of  the 
"bottom  of  the  furnace,  which  is  made  of  sand,  and  soon  becomes 
impregnated  with  metal.  The  furnace  being  ready  ;  that  is,  the 
substcmces  being  in  perfect  fusion,  the  smelter  takes  an  iron 
rabble,  and  skims  ofl,  through  the  front  door,  the  sand  or  slags 
consisting  of  the  earthy  matters  contained  in  the  ore,  and  any 
metallic  oxides  that  may  have  been  formed,  which,  being  speci- 
fically lighter  than  the  metals  in  the  state  of  sulphuret,  float  on 
the  surface.  When  the  metal  in  the  furnace  is  freed  from  sla^, 
the  smelter  lets  down  a  second  charge  of  ore,  and  proceeds  with 
it  in  the  same  manner  as  with  the  first;  and  this  he  repeats  until 
the  metal  collected  in  the  bottom  of  the  furnace  is  as  high  as 
the  furnace  will  admit  of  without  flowing  out  at  the  door,  which 
is  usually  after  the  third  charge ;  he  then  opens  a  hole,  called  the 
tapping  hole>  in  the  side  of  the  furnace,  through  which  the  metal 
flows  into  an  adjoining  pit  filled  with  water.  It  thus  becomes 
granulated,  and  collects  in  a  pan  at  the  bottom  of  the  cistern, 
which  is  raised  by  means  of  a  Crane.  It  is  then  filled  into  bar- 
mwHy  and  wheeled  to  the  place  appointed  for  its  reception. 

The  slags  received  into  moulds  made  in  sand  in  the  front  of  the 
furnace,  are  removed  afler  each  charge,  and  wheeled  out  of  the  work 
to  the  slag  bank,  where  they  are  broken,  and  carefully  examined ; 
any  pieces  found  to  contain  particles  of  metal,  are  returned  to  the 
smelter  to  be  remelted;  and  unless  the  slag  is  very  thick  and 
teiULcioas,  the  copper  which  they  may  contain  is  found  at  the 
bottom.  What  is  clean  or  free  of  metal  is  rejected.  These 
ylags  are  composed  of  the  earthy  matters  contained  in  the  or« 
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wd  tbe  oxides  of  'iioii  and  otker  mfltals  tiiat  vete  U5xe4itilill( 
^e. copper.  The  oxide  of  iron  giy-es  them  a  black  ooloac.:'  =  ^Thid 
$ilex  or  quartz  remaiDS  in  part  unfused,  and  giTos  theislagtf  a 
porphyriticai^arance.  -  »>  •     .  ^  .a-'if. 

Ill  this  process,  the  copper  is  concentrated,  and  a.  masB:  6f 
stuff  with  wMch  it  wv^  combined  in  the  ore  got  rid  6f.  The 
^ihinulated  jnetal  ususdly  contains  about  on&^thirdof  copper«>  It 
Is^'thias  four  times  as  rich  as  the  ore,  and  must  consequently 
^lave  diminished  in  bulk  in  the  same  proportion^ :  Its- chief  ebow 
pon^ parts  are  sulphur,  copper^  and  ironv  i ni^t 

<  I  The  most  important  point  to  be  attended  to  in  this  pFOcess^  is  fe 
9aake  a  fluid  good  mixture  of  earths  and  metals,^  so  that  the  cojipef 
which  is  eomoined  with  the  suiphurymay  from  its  greater-sipeolfici 
^fnyitj,  settle  at  the  bottom,  a»d  yield  clean  slag».  >  Thisohjeei 
IS  effected xhieflv  by  means  of  metallic  oxides,  the: diags  mni 
Process  4,  which  are  melted  with  the  ore,  bdng  alinost  wholkr 
black  oxid^  of  iron.  When  the  ores  are  J^ery  stubborn  or  di^^ 
cult  to  melt,  a  box  of  fluor  spar  is  added  to  the  change,  ^but  it  is 
not  desirable  to  increase  the  bulk  of  matter  in*  the  furnace  unless 
reouired.  '    .      •    u? 

The  men  work  round  the  24  hours,  and  commonly  melt  in  this 

time  five  charges.    Under  favourable,  circumstances,  -as  fuisibU 

ore,  strong  cosu,  furnace  in  good  repair,  they  even  do  six  charges. 

They  are  paid  by  the  ton.  ...  i     ■ 

.    ■  "    •  •    •  i..f > 

Process  III. '^-Calcinal ion  of  the  Coarse  Metal,  the  Product  fif 

.  ihennt  Fusion. 

This  is  conducted  in  precisely  a  similar  manner  to  the  cakin* 
in^  of  the  ore  The  charge  is  nearly  of  the  same  weight;: but  aS 
it  IS  desirable  to  oxidize  the  iron,  which  is  more  readily  ;ef&cted 
in  this  process  than  in  the  ore  calciners,  where  it  is  protected 
from  the  actioii  of  the  air  by  the  earthy  matters  with  which  it  is 
ciombined»the  charge  remains  24Jiours  in  the  furnacei, .  and  dur- 
ing that  time  is  repeatedly  stirred  and  turned.  The. heat  during 
the  first  six  hours  should* be  moderate,^  and  from  that  time  gra- 
dually increased  to  the  end  of  the  operation. 

■■■'•»'        ■ '  ,  ^- .  .  . . ;  . 

Procbss  IV. — Melting  of  tkt  Coarse  Metal  after  it  has  under^ 

gone  Calcination.  u. 

This  is  performed  in  furnaces  precisely  similar  in  construction 
to  those  in  which  the  ore  is  melted  ;  and  with  the  calcined  metal 
B,te  melted  some  slags  from  the  last  operations  in  the  works  ^hich 
GOfntaIn  some  oxide  of  copper,  as  likewise  pieces  of  fa^iiace  bot- 
toms impregnated  with  metal,  the  proportion  of  each  varying 
aeicordiiig  to  the  stock  or  to  the  quality  of  the  calcined  tnetal. 
'  The  cheiniclBil  effect  wfcich  takes  place  is,  that  the  oxide  of  cop- 
perih  the  slags  becomes  reduced  by  a  portion  of  the  sulphur  which 
edmbities  witn  the  oxygen,  and  passes  off  as  sulphurous  acid  gas, 
%hUethe  metel  thusreauced  enters  into  combination  withthe  «cl* 
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idMoreh;*  -  -Hiat  thare  may  be  a  sufficient  qaantity  of  sulphur  hi 
tlile'  furnace  to  promote  mese  charges,  it  is  sometimes  necessary, 
when  the  calcined  metal  is  in  a  K)rward  state^  to  carry  a  small 
quantity  of  raw  or  uncalcined  metal,  so  that  a  clean  slag  may  bo 
bbtained. 

:iThe  slags  from  this  operation  are  skimmed  off  through  thio 
ftont  door,  as  in  the  ore  funiaces.  They  have  a  high  specific 
^tnvity,  and  should  be  sharp,  well  melted,  and  free  from  metat 
ID  the  bddy  of  sla^.  Such  particles  of  metal  as  are  drawn  off^ 
which,  from  the  thinness  of  the  slags,  will  commonly  happenj^ 
skould  sink  to  the  bottom  of  the  slag  while  it  is  in  the  liquid 
state.  These  slags,  as  has  been  before  observed,  are  melted 
with  the  ore,  not  only  for  the  purpose  of  extracting  the  copper 
they  may  contain,  but  on  account  of  their  ^eat  fusibility,  as, 
beinfg  composed  chiefly  of  the  black  oxide  of  iron,  they  fuse 
v^adiiy,  and  act  as  solvents  for  other  substances,  earthy  mat* 
tera,  &c.  In  some  cases,  the  slags  from  the  lioetal  furnaces 
are  melted  in  a  distinct  furnace  with  some  small  coal  or  carbo- 
nadeouB  matter,  and  in  this  case,  the  slags  resulting  therefrom 
are  even  sharper  than  those  from  the  metal  furnaces,  they  have  a 
0Bystallihe  splendent  appearance^  and  crystals  are  frequently  to 
bis  observed  in  the  interior. 

.  The  metal  in  the  metal  furnace,  after  the  slag,  is  skimmed  off, 
is  either  tapped  into  water,  as  from  the  ore  furnaces,  or  into 
.sand  beds,  according  to  the  mode  of  treatment  it  ,is  to  be  sub- 
jected to  in  subsequent  operations.  In  the  granulated  state,  it 
is  called  fine  metal;  in  the  solid  form,  blue  metal,  from  the  colour 
t)f  its  surfi&ce. '  The  former  is  practised  when  the  metal  is  td  "he 
brought  forward  by  calcination.    Its  produce  in  fine  copper  u 

ttbout' 60  percent. 

■  I   ■        ■  ■ 

'PhocesbY, -^Calcination  of  the  Fine  MetaL 

'"  This  is  performed  in  the  same  manner  as  the  calcination  of  the 
^obtrse  metal, 

»  ■   i    1  ■  ■ 

Process  VI. — Melting  of  the  calcined  Fine  Metal. 

This  is  performed  in  the  same  manner  as  the  melting  of  the 
(idat^e  iiietal ;  the  reisulting  product  is  a  coarse  copper  from  80 
to  90  per  cent,  of  pure  metal. 

.    Process  VII. — Roasting. 

.'  Ttis.is  chiefly  an  oxidizing  process.  It  is  performed  in  fur- 
naces.of  liie  same  description  as  the  melting  furnaces,  although 
^distinguished  by  the  appellation  of  roasters.  » 

i  .The  pig«  of  coarse  copper  from  the  last  process  are  filled  into 
the  furnjace,  and  exposed  to  the  action  of  the  air,  which  draws 
tlikrOMgh  the  furnace  at  a  great  heat ;  the  temperature  is  gradually 
increased  to  the  melting  pointy  and  the  expulsion  of  the  volatile 
ftvdb^tfi^o^s  tibat -remained  is  thus  Qompletedi  and  the  iron  or 


oHier  inetaU  still  combined  with  ike  cop{>er  sure  oStidiiEed.  Tbtf 
dbarge.  is  from  25  to  30  dWt.  The  metat  Is  fused  towards 
the  eiid  of  the  dperation,  whidh  is  continued  for  12  or  24 
hdul*s»  according  to  the  state  6f  fotwardness  lyhen  filled  into 
^e  furnace^  and  is  tapped  into  sand  beds.  The  ^igs«  are 
(^overtid  wi£h  black  blisters,  aiid  the  copper  in  this  state  is  Known 
By  the  name  of  blistered  copper.  In  the  interior  of  the  piffs^  the 
metal  has  a  porous  honeycombed  appearance^  occasioned  by  the 
gas  formed  during  the  ebullition  which  takes  place  in  the 
sand  beds  on  tapping.  It  is  in  this  state  fit  for  the  refinety,  the 
copper  being  freed  from  nearly  all  the  sulphur,  iron,  and  othet 
substances,  with  which  it  was  combined. 

Another  mode  of  forwarding  the  metal  for  the  refinery,  still 
^practised  in  sonie  works,  is  by  repeated  roiistings  from  the  state 
of  blue  or  fine  metal;  this,  however,  is  a  more  tedioUs  method 
of  proceeding. 

The  oxidizing  processes,  whether  conducted  in  a  calciner  or 
furnace,  depending  on  the  admission  of  atmospheric  air  into  the 
Dody  of  the  furnace,  are  greatly  assisted  by  a  patent,  the  excliir 
sive  right  to  which  we  purchased  of  Mr.  Sheffield,  the  inventor, 
"by  which  a  constant  stream  of  fresh  air  is  kept  passing  over  the 
metal.  This  is  effected  by  means  of  a  channel  formed  in  the 
middle  of  the  bridge,  communicating  with  the  external  air  at  its 
two  extremities,  and  with  the  interior  of  the  fumacis  by  square 
holes  formed  in  the  bridge  at  right  angles  with  the  channel. 
I'his  has  a  very  powerful  effect  in  forwarding  the  process,  ind 
not  only  promotes  the  oxidation  of  the  metals,  but  has  the  effect 
of  igniting  and  consuming  the  coal  smoke,  assists  in  the  disen- 
gagement of  the  sulphur,  and,  by  keeping  the  bridge  cool,  admits 
of  a  more  regular  heat  throughout  the  furnace. 

Process  VIII. — Rejihhig  or  Toughening, 

The  refihing  furnace  is  similar  in  construction  to  the  taelting 
furnaces,  and  differs  only  in  the  arrangement  of  the  bottom, 
which,  is  ihade  of  sand,  and  laid  with  an  inclination  to  the 
front  door  instead  of  to  one  side,  as  is  the  case  in  those  furnaces 
in  which  the  metal  is  flowed  out ;  the  refined  copper  being 
taken  out  in  ladles  from  a  pool  formed  in  the  bottom  near  the 
front  door.  The  pigs  from  the  roasters  are  filled  into  the  fur- 
nace through  a  large  door  in  the  side.  The  heat  at  first  is  mode- 
rate, so  as  to  complete  the  roasting  or  oxidizing  process,  should 
the  copper  not  be  quite  fine.  After  the  charoje  is  run  down, 
and  there  is  a  good  heat  on  the  furnace,  the  front  door  is  taken 
down,  and  the  slags  skimmed  off;  an  assay  is  then  taken  out  by 
the  refiner  with  a  small  ladle,  and  broken  in  the  vice ;  and  from 
the  general  appearance  of  the  metal  in  and  out  of  the  furnace, 
the  state  of  tlie  fire,  8cc.  he  judges  whether  the  toughening  pro- 
cess may  be  proceeded  with^  and  can  form  some  opinion  as 
to  the  quantity  of  pol^s   and  charcoal  that  will  be  required 
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to  fender  it  malleable,  or,  as  it  is  termed,  to  bring  it  to  the 
proper  pitch.  The  copper  in  this  state  is  what  is  termed 
ity.  It  is  brittle,  is  of  a  deep-red  colour  inclining  to  purple, 
an  opeii  grain,  and  a  crystalline  structure.  In  me  process 
of  toughening,  the  surface  of  the  metal  in  the  furnace  is  first 
well  covered  with  charcoal.  A  pole  commonly  of  birch  is  then 
held  in  the  Uquid  metal,  which  causes  considerable  ebullition, 
owing  to  the  evolution  of  gaseous  matter,  and  this  operation 
of  poling  is  continued,  adding  occasionally  fresh  charcoal, 
80  that  the  surface  of  the  metal  may  be  kept  covered  until  from 
the  assays  which  the  refiner  from  time  to  time  takes,  he  perceives 
the  grain,  which  gradually  becomes  finer,  is  perfectly  closed,  so  as 
feven  to  assume  a  silky  polished  appearance  in  the  assays  when 
half  cut  through  and  broken,  ana  is  become  of  a  light-red 
colour.  He  then  makes  further  trial  of  its  malleability  by  taking 
out  a  small  quantity  in  a  ladle,  and  pouring  it  into  an  ironmoult^ 
and  when  set^  beating  it  out  while  hot  on  the  anvil  with  a  sledge. 
if  it  is  soft  under  the  hammer,  and  does  not  crack  at  the  edges, 
he  is  satisfied  of  its  malleability,  or  as  they  term  it,  that  it  is  in 
its  proper  place^  and  directs  the  men  to  lade  it  out,  which  they 
do  m  iron  ladles  coated  with  clay,  pouring  it  into  pots  or  moulds 
of  the  size  required  by  the  manufacturer.  The  usual  size  of  thfe 
cakes  for  common  purposes  is  12  inches  wide  by  18  in  length. 

The  process  of  refining  or  toughening  copper  is  a  delicate 
operation,  requiring  great  care  and  attention  on  the  part  of  the 
refiner  to  keep  the  metal  in  the  malleable  state.  Its  surface 
should  be  kept  covered  with  charcoal,  otherwise  it  will  go  back 
between  the  rounds  of  lading,  the  cakes  being  allowed  to  cool 
in  the  pot,  and  others  laded  thereon.  In  this  case,  fresh  poling 
must  be  had  recourse  to  :  over-poling  is  to  be  guarded  against, 
as  the  metal  is  rendered  thereby  even  more  brittle  than  When  ih 
the  dry  state.  Its  colour  becomes  a  light  yellowish-red ;  its 
structure  fibrous.  When  this  is  found  to  be  tne  case,  or  as  they 
say,  gone  too  far,  the  refiner  directs  the  charcoal  to  be  drawn  off 
the  surface  of  the  metal,  and  thus  by  taking  down  the  side  door^ 
and  exposing  the  copper  to  the  action  of  the  air,  it  is  brought 
back  to  its  proper  pitch  ;  that  is,  it  again  becomes  malleable. 

Are  we  to  conclude  from  this,  that  copper  in  its  dry  state  is 
combined  with  a  minute  portion  of  oxygen?  or  that  some  otiAe 
of  copper  is  diffused  through,  or  combined  with,  the  metal;  that 
it  is  deprived  of  this  by  poling,  and  is  then  rendered  malleable  ; 
and  that,  when  gone  too  far,  it  is  combined  with  a  minute  portion 
of  carbon;  that,  like  iron,  either  substance  will  render  it  brittle,  and 
that  it  is  only  malleable  in  a  certain  intermediate  state  whett  free 
from  both  carbon  and  oxygen  ?*  Or  is  the  effect  of  the  pole  merely 

*  Anotiher  indication  of  the  presence  of  oxygen  in  the  dry  coppei^,  is  aflfbrded  by  the 
extraordinary  action  which  it  has  upon  the  iron  to<^  ;  they  beocmie  bright,  like  iron  in 
n  smith's  A>rge«  Bnd  arc  c(»8u<ned  much  more  rapidly  than  when  the  copper  is  Jin  a 
maUeable  state. 
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HiechanicUk  thmt'of  dosing  the  grain^  and  alteni^  di6  texture'  Oi 
structoreof  the  metal?  ;:n/i 

>  tit  is  frjremarkttble  circumstance  that  when  copper  is  gone  tod 
jhr,  it!:oxidites  slowly  on  the  surface,  thus  strengthenii^  tbdi 
gupposition.  of  its  being  combined  in  that  state  with  carbon^  as 
tfiat  flubetance^  from  its  union  with  the  oxygen  of  the  air, .  woulQ 
prevent  the  oxidation  of  the  metal.  The  surface  of  the'liquiS 
metal  in  the  furnace  is  also  more  than  usually  splendent  whciQ 
over-poled,  reflecting  eveiy  brick  in  the  roof,  bemg  th^n  qdite 
free  from  oxide. 

Sometames  when  copper  is  difficult  to  refine,  a  few  poutids  <yf 
pig  lead  are  added  to  the  charg-es  of  copper.  The  lead  acts  as  a 
piuifier,  by  assisting,  on  being  oxidized  itself,  the  oxidation  of 
the  iron  or  any  metsu  that  may  remain  combined  with  the  copper^ 
tnd'not,  as  may  be  supposed,  by  uniting  with  the  copper,  dnd 
thereby  increasing  its  malleability.  This  is.  a  mistaken  notion^ 
and  may  lead  to  further  embarrassment,  as  the  smallest  portion 
of  leid  cdmbined  with  copper  renders  the  metal  difficult  to  j^ic/ic^ 
or-dean  from  oxide,  when  manufactured,  as  the  scale  6r  oxide 
will  hot  rise  clean  firom  the  surface  of  the  sheets.  The  lead  should 
be  added  immediately  on  the  door  being  taken  down  preparatoi^r 
to  skimming,  and  the  copper  should  be  well  rabbled,  and  exposed 
to  the  action  of  the  air,  so  as  to  promote  the  entire  oxidation  of 
Aelead. 

Copper  for  brass  making  is  granulated  that  its  surface;  maiy  be 
increased,  so  as  to  combine  more  readily  with  the  zine,  or  caki!4 
mine.  .    i<i 

This  is  effected  by  pouring  the  metal  from  the  ladles  in  which 
it  is  taken  out  of  the  furnace  into  a  large  ladle  pierced  in  the 
bottom  with  holes,  and  supported  over  a  cistern  of  water.  The 
water  may  be  either  hot  or  cold,  according  to  the  form  to  be  given 
to  the  metal.  When  warm,  the  copper  assumes  a  round  form^ 
and  is  called  heart  shot.  When  a  constant  supply  of  cold  watep 
•  is  kept' up,  the  metal  has  a  light  ragged  appearance,  and  is  called 
feailierea  shot*  The  former  is  the  state  in  which  it  is  prepared 
for  brass  wire-making.  ' 

Another  form  into  which  copper  is  cafet,  chiefly  for  exports  t6 
the  East  Indies^  is  in  pieces  of  the  length  of  six  inches^  iand 
weighing  about  eight  ounces  each.  These  are  called  Japan 
copper.  The  copper  is  dropped  from  the  moulds  immediately  on 
its  becoming  solid,  into  a  cistern  of  cold  water,  and  thus,  by  a  shght 
oxidation  of  the  metal,  the  sticks  of  copper  acquire  a  rich  ?ed 
colour  on  the  surface^  ) 

The  charge  of  copper  in  the  refining  furnaces  at  Hafod  ia 
from  three  to  five  tons.  The  quantity  of  pure  copper  made 
weekly  in  the  Hafod  works,  is  from  40  to  50  tons.  In  the  12 
months  ending  June  30,  1822,  the  purchases  of  ore  amounted  to 
24,400  tons,  containing  2144  tons  of  pure  copper. 
Contiguous  to  the  Hafod  smelting  work  is  a  powerful  rolling  mill. 


it  ianroib&d'  bjf .«  fltBasDHenjzine  of  40  inob  cylinder;'  and  ibonfouui 
four  pair  of  rolls.  The  cakes  of  copper  are  here  manufactured. 
intD  sheets^ anii.sheathings  for  export  and  home  coosumption. 
itiis:|nudG^cl  into  oases  which -are  lowered  -  from  die  mills  into 
V68seli|'aad  forwarded  to  the  different' maiketsi  The  shruff^ 
ihatis^  the  edges  (cnt  off  oil  trimming  the  sheets),  andthe/>2c/c/e 
ififtfy  or>:oxide  of  copper,  that  is  collected  in  tiie  cisterns  on 
oloiLninff  themi  are  seat  back  to-  the  refinery,  and  reuielted. 
:  J  la.  oSiAt  milU  situated  on  theriver  about  twomiles  ahore  these 
smelting  works,  and  worked  by  water  wheels,  are  also  two  pairs 
'of  ?foUftt for  sheathing  copper;  a  pair  of  rolls  for  cold  rolled 
sheathing;  a  pair  of  bolt  rolls,  and  two  hammers.  And  at  Hafod 
k  a  nail  manuiactory  for  casting  mixed  metal  nails  and  spikes 
of  all  de8cri{ltion8,  brasses  for  engines,  8(c. 
i'fThiesc:  lesteblishments.  contain. 84  ftirnaces;  and  are  lighted 
Ijiy  gai  lighte,  the  operations  being  continued  day  and  night. 
,  !■  Ittihese  works- with  the  engine,  and  the  shipping  dependent  on 
(ilemyiromHOO^to  1500  tons  of  coal  are  consumed  weekly,  afford- 
ing employmentto  nearly  lOOOpeople^or  support  to  3000  m  family, 
iihl  producing  a  reyenue  to  theport  of  Swansea  from  400/.  to  500/. 
per  annum^. causing  a  circulation  in  the  country  of  1000/.  a  week; 
lii'&ct,  we  need  only  look  to  the  rapid  rise  and  prosperous 
ikituatioxi  of  the  town  of  Swansea,  to  see  at  once  the  manifold 
adrantages  of  the  smelting  establishments  to  the  neighbourhood* 
Ai  the  period  of  the  estaolishment  of  the  first  copper  work  on 
tk^  Swansea  river,  about  a  century  ago,  Swansea  was  a  mere 
insignificant  village.  In  1801  its  population  amounted  to  6099, 
ikni  in  1821  t6  10,265,  making  an  increase  in  the  last  20  years 
af4166. 

The  trade  of  the  port  has  increased  to  such  an  extent  that  the 
mmber  of  vessels  entering  its  harbour  now  amount  to  2600 
annually,  producing  a  great  revenue  for  the  improvement  of  the 
navigabon,  and  employmg  a  very  considerable  number  of  sea«^ 
mctii. '  Reckoning  10  voyages  a  year  to  each  vessel)  the  copper 
fiade.' would  reqmre  constantly  upwards  of  100  sail,  of  100  tons 
each.  The  Swansea  market  is  frequented  from  the  country  for  the 
distance  of  16  to  20  miles,  such  is  the  demand  for  agricultural 
pfodiiofrof  all  sorts ;  and  land  in  the  neighbourhood,  owing  to  the 
weakh  and  prosperity  of  the  town,  lets  for  double  its  real  agificuW 
tarsd  value.  The  current  expenditure  of  the  smelting  works  in 
Si^D^  Wales  cannot  be  less  than  200,000/.  and  their  consumptioa 
iodiieKport  of  coal  upwards  of  200,000  chaldrons;^  and  in 
Cornwall  from  60,000  to  60,000  souls  are  dependent  on*  the 
BuinecL  ; ' 

uiii.i,;    i.»  '  '         '  '.' 

ii  '.•:'.»  \-'      ,■■■■•..''      ■ 

•  ;  It  appeals  from  the  statement  in  the  second  volume  of  the 

Transactions  of  the  Royal  Geological  Society  of  Cornwall,  that 

1  ■ 


tb«  pirr>duo6  of  iit  AiHietmi  cd||ti6t  mining  ditrtricbl  of  A«  Idn^ 
dotti^  in  the  12  tnontbi  ending  m  JnnOi  183^  wt»  tik  fbiloWft : 

Cornwall 9331  tons. 

.Devoashire  ••^••••••••««i«f«*  •  637 

StauOFOshire.  •••••••••••••«»•      38 

Anglesea .  •  •  •  •  < 738 

Otiier  parte  pf  North  Wales  ....      66  . 

Scotland.. »..«<•.      U 

Ireland  .•••••••••.«• «• «•«•••    738 

11042* 


putchascd  by  the  following  companion: 

Vivian  and  Soni .  •....•.«*•••  2146  tons. 

Williams,  GrenfeUs,  and  Co 2103 

Dani^UandCo 1639 

Crown  Company  •  .•«•«•.••«*•  1267 

.  Binmngham  Company. 1042 

.  English  Company  ••••««.••.••.  616 

Fox,  WiUiams,  and  Co 680 

Freeman  and  Co • 604 

Mines  Royal  Company  • 320 

Rose  Codipany .••••*«••      98 

Anglesea  Companyi  smelted « .  • .    738 
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A&ncLB  VI* 

EtumitMHohof  Mttmiaj  6^.  By  the  Rev.  J.J'.  Conybeare,  MOS. 

.  ' .  '  ■    .i  '■  '         .  ■  •  ■,  • 

,    (To  the  Editor  of  the  Annab  of  Philosophy .) 

!&iV  DEAR  SIE,  JSath  EwUmy  Jan.  If,  ISSS. 

It  .  is  .well  known  ;that  the  substance  found  in  the  int^or  of 
il^gypti^n:inummieS|;  and  thence  termed  mumia,  once  obtained 
ffii9t  os^iy  ft:  pla^i.  but  a  high  reputation,  in  the  Materia  Medica* 
its  ^se  •\^as  not  entirely  exploded  so  late  as  the  days  of /Neuman» 
wbPJUBtly  ridicules  the  folly  of  such  as  believed  it. possessed  of 
s^ay  virtues  beyond  those  of  other  and  cleaner  preparations  ofia 
resinous  and  aromatic  nature.  Neuman  too,  was,  as  far  ?is  I. am 
aware,  the  last  person  who  subjected  it  to  chemical  ex^minatipn. 

il^  TlNfs^ii  iD  cfririii  ^Momutr tlmsmoaiuii  U448)  intteadc^  hUmi^BHi. 

•  ■     '     ■ '       ■   ■ ' .      '  ■  ■  •  ■','■. 


-» 


Ho  obtiiM4  fippn  four  omoos  of  this  subntwoo 

Ounee.  Dnimk  toiflt« 

Fixed lalt.  ..,,...•  0  ..,..•  1   0 

Gummy  extract  • . .  •  0  • .  •  • .  6  •  •  •  • ,  •  I 

ItesinotiB  ditto  •  « . « .  1   •«••,.  3  •••••«  1 

« 

•;  Tbe  raouinder  (n^ariy  two  ounce*)  h^  conAidered  «b  insolubl^^ 
wd  •»  composed  (m  I  gather  from  a  foregoing  paragraph)  sn. 
aiphaltnm  and'  earthv  matter.  (See  Neuman'i  Obeiniatry,  p. 
662.)  Some  later  autnore  appear  to  luppoae  the  mumia  t<^.coo^ 
ant  entirely  of  aapbaltum.  (^ee  Tbomaon'a  CbemiAtrVi  vol.  iit) 
Having  obtained  a  portion  of  tbia  aubatance  talUn  /Srpm 
the  akuU  of  a  mummy,  and  unquestionably  genuine,  I  subr; 
mitted  it  to  a  careful  examination,  and  obtained  tbo  ^q wink- 
results  s    .       .     . 

L  jBy  digestion  in  water*  it  affords  a  small  portion  of  extracU 
ive  Quitter,  of  a  dark  reddish-brown  colour,  whicb>  during  evappr, 
ration  by  boiling  emits  a  disagreeable  and  somewhat  urinpu^ 
smell,  readily  oxidates,  and  thus  becomes  only  partially  soluble. 
llie  aqueoos  solution  containa  alio  a  very  minute,  portion  oC 
carbonate  of  soda* 

.2.  Alcohol  digested  on  the  mass,  previQUBly  acted  on  by  water j 
dissolves  a  considerable  nortion*  The  sohition  is  of  a  dark* 
bnxwn  colour;  when  mixed  with  water,  it  becomes  turbid,  and  pf 
a  much  lighter  hue.  No  precipitate  falls,  nor  does  an;|^  alfera* 
lion  take  place  (except  by  evaporation)  in  the  emulsion,  if  ^t  may 
be  so  tenned,  thus  produced.  Evaporated  to  dryness  in  a  glass 
Vessel,  the  alcoholic  solution  leaves  a  residuum  of  a  dark^brown 
eolour,  readily  fusible  by  heatt  semitransparent,  of  a  glQ9sy 
hstre,  and  powerful  odour.  This  portion,  therefore,  may  be 
considered  as  consisting  of  one,  or  perhaps  more,  of  the  %\mr 
resins.  . 

31  The  portion  which  resisted  the  action  'of  alcohol  dissolvecl 
readily,  and  almost  entirely  in  sulphuric  ether.  The  solution 
was  of  a  much  deeper  and  blacker-brown  than  No.  2,  and  gave 
by'  evaporation  a  copious  residuum,  which,  when  dried,  bad- all 
iae  chaj!acten  of  aspbaltum. 

4,  Tliere  remained  yet  undissolved  a  verjr  small  portion  of 
cttbopnceous,  and,  perhaps,  earthy  matter,  in  which  the  lens 
detected  some  minute  fibres  not  unlike  those  of  decayed  ve^eta» 
U^.  As  the  mixture  is  evidently  mechanical,  and  as  I  found  by 
'even  rude  experiments  of  comparison  that  of  its  principal  ingre- 
dients (the  resmpus  and  bituminous),  sometimes  the  one,  and 
sometimes  the  other,  was  in  excess,  I  have'  not  attempted  to 
give  their  proportions  in  numbers.   . 

The  mumia  examined  was  taken,  as  before  stated,  from  the 
ivterioi'  of  a  skull.  Herodotus  informs  us,  that  the  no  filling  the 
drall  (previously  emptied  of  the  brain)  formed  a  part  of  that  only 

lAidi  WM  deemed  Uio  i»09t  .iHunp(uou»  inode  of  99^^#a»i^ 


The  gpeeinfen,  therefore/  mny  be  resurded-fts  tanriiieciA'ifff'Bi^f 
perfect  state;    It  appears  to  differ  m>m  that  examiiied  by  Neiii>'' 
man  chiefly  (supposing  that  I  am  right  in  consid^ng'  his  ^esi-'' 
daum  of  two  omioes  ta  asphaltam),  in  the  small  propottioa  whtcb> 
it  gires  of  saUne  and  extractive  matter.    It  is  probable  thM  a- 
mass  taken  from  any  other  part  of  the  body  might  retain  ibe- 
salt  originiELlly  added  for  the  pnrpbse  of  preservatioqiiyifttlll  l^- 
grealer  proportion  of  decayed  animal  or  vegetable  matbei?^  ddiei^' 
of  which  wonld  probably  afford  an  extractive  solable  in  waters^ 
The  carbonate  of  soda  obtained  in  the  present  case  oould  riot- 
have  exceeded  the  proportion  in  which  iNeuman  states  hiti&self 
to  bitv6  found  an  alkahne  salt  in  native  asphaltum  (seven  grai&s 
in  two  ounces).   Herodotus  (it  may  be  added),  does  not  describe' 
fte  substance  used  for  fiUing  the  scull ;  he  simply  says^  ibeyvi 
injected  certain  drugs  (faoiiMca).  The  compound  used  for  filUng:: 
the  body^  he  is^ates  to  nave  consisted  of  myrrh,  cassia,  and 
other  aromatics.    His  editor  Wesseling  (who  yet  wrote  afterthe^ 
publication  of  Neumanns  works),  has  a  note  which  insinuates*  a^ 
doubt  of  the  accuracy  of  the  historian  on  the  authority  of  I^ar*; 
dius>  and  other  early  writers,  who  aflSrmed  that  they  found-, 
nothinsjn  the  mummies  which  they  examined  but  masses  of  bitiit^  - 
menw     i  hey  were  probably  deceived  by  its  external  appearantoe;= 
and  unacquainted  with  the  method  of  ascertaining  its  constituent 
parts-.    It  is  remarkable  that  Herodotus  does  not  specify  the  uM* 
of  bitumen^  unless  we  regard  him  as  including  it  in  the  genevd'^ 
term  aromatics  (/^wofMrru),   Mumia,  though  long  since  discardeil 
from  the  Pharmacopceia,  has,  I  believe,  retained  some  vdiiea»' 
a  pigment,  especially  with  those  artists  who  are  somewhat  of 
dilettanti  in  the' choice  of  their  materials.    I  am  not«ufficientlyi 
acquainted  with  the  practical  part  of  oil-painting, to  say  witn 
whal  justiee.    It  may  possibly  afford  a  somewhat  richer  brown 
than  the  common  asphaltum. 


I  have  during  the  last  week  had  an  opportunity  of  ascertain- 
ing the  iildestructibility  of  common  amber.  A  bead  of  thatisub^) 
s^ce  dtt^  from  a  Britis|i  tutnulus  on  JVJendijp^  where>ifi  miiBt 
have  remained  on  a  low  computatton' -fort  1600  yean^  Uhdiigh 
rifty,  and  covered  externally  with  a  thin  crust  nearly  opaque, 
yet  retains(.i&ii|fe  reff^of  the  maiis  itii  peculif^  fraethfe  tad  tran- 
spi^ej^cy^  and  when  exposed  to  the  action  of  sulphuric  etjier,  is 
djssof^^d"  &s  readily  as  specimens  recently  dug,  and  moil^  Care- 
•Wftfpt^^md;-'--''' "^  ■    ■■■■^'  ''''■'■  ■'  '  "'".  ■■'■-•- *-^"''^ 

ttiiiciii'']:}      tij  ':,:!     ,  .':     -..;-i-  '    ;^    ,   .•■    .;:.i:    ^"   i«  ■  J- 1  V  ••.'M  -ii   ::.  >•  t;  i     i-'; 

*fl#U^<!A>ttan^  tihifough't^d«kitidtl^sfi>of  a  ftUi]fd»(tc^GMBi«s;'^ 
Esq.)  a  further  pprtion  of  t^e  bitumino^s  sufa^^taiice  found  near 
Merthyr Tydvil^  tof^n^tkhthe^  the  name  of 
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HatcheUne,*  I  am  confirmed  in  my  opinion  as  to  its  differing 
spepifically  from  every  variety  of  bitumen  yet  described.  As  in 
its  extei:n8J  aspect,  it  partially  resembles  the  napthaline  obtained' 
h^  Ptv  iikidd^t  I  wished  to  ascertain  whether  it  resembled  that 
substance  in  one  of  its  most  striking  empirical  characters.  I, 
made,  therefore,  a  small  candle  by  covering  a  cotton  wick  with 
hatchtetine,  softened  by  the  heat  of  a  warm  hand.  On  Ughting 
it,  I  found  that  instead  of  producing  the  bulky  smoke  whicE 
issues  from  a  candle  of  napthaline,  it  gave  a  remarkably  clear 
and  bright  light,  and  when  blown  out  exhibited  no  trace  of  the 
beautifiu  phenomena  described  by  Dr.  K. 

Sulphuric  ether  dissolves  it,  as  I  have  before  stated,  entirely; 
but  somewhat  sparingly.  If  thus  treated  in  somewhat  larger 
portions  than  the  solvent  is  capable  of  taking  up,  it  first  sepa-, 
rate4  intx>  small  laminsB  of  great  tenuity  and  brilliancy,  not 
unlike  the  scales  scraped  from  the  bleak  for  the  purpose  of 
manufacturing  artificial  pearls.  After  a  time,  these  mcrease  in 
bulk,  lose  their  brilliancy,  and  concrete  by  uniting  with  a  portion 
of  the  ether  into  a  light  mass,  much  resembling  common  opo* 
djaldoc.  The  increase  in  bulk  is  very  striking,  especially  in  a 
SQb3tance  already  so  light  as  hatchetine  ;  it  must  at  least  be  as; 
40  to  1.  The  mixture  is  now  found  to  contain  two  distinct 
compounds ;  the  one  a  fluid  solution  of  hatchetine  in  ether ;  the 
other^  a  combination  of  the  same  substances  in  a  more  solid 
fpnn^  The  addition  of  water  to  the  ethereal  solution  separates 
the  hatchetine  as  a  thin  greasy  pellicle,  transparent,  and  of  a 
consistency  between  tliat  of  oil  and  tallow.  Neither  by  this 
pix)cess  nor  by  evaporation  have  I  ever  found  it  to  reassnme  its 
ikky  or  semicrystalline  aspect.  .  , 

>  I  am,  my  dear  Sir,  very  truly  yours, 

.:     _:  J.  J.  CONYBEARE. 


Article  VIL 


On  the  Origin  of  the  Accumulations  of  Bones  in  the  Caves  of 

.the  Vale  of  Pickering,  in  Yorkshire,  and  other  Places.    By 

>G.  Cumberland,  Esq.  MGS. 

/■■•■;   '.,     .   ■  ■,■.■■.■  "'-: 

(To.  the  Editor  of  the  Annals  of  Philosophy.)  . 

.    SIR,  Bfittol^  Dec.  10^  i92k.'\[ 

Much  has  been  ingeniously  written  and  reviewed  oath^  su^'; 
ject  of  the  accumulation  of  bones  of  various  animals  found"  m 
the  caves  in  the  vale  of  Pickering,  in  Yorkshire,  and  the  probable 
Inp4^,^l«w}lioh  they  were  brought  tliere ;  but  the  general,  diepo- 


» if 


lu-.r.     ■         •        *^ttAmialtqfPhHoiophyfnTf^.lB2l.  ■'■•'■': 
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aition  to  believe  it  to  have  been  the  work  oif  the  hy»im>  I  fdii&ee 
to  confess  does  not  satisfV  me^  since  there  is  a  much  easier' way 
to  acQoant  for  itj  fqundea  on  a  great  eventi  pow^  I  belieire,  4^^^ . 
puted  by  no  party  of  geologists  whatever,  and  a  stroi^  pro^of 
which  we  inay  acauire  from  the  limestohe  cavies  near  FF^outfaj 
if  any  were  wantea. 

.  Wh^reyer  there  are  limestone  rocks^  or  any  usaally  tenned 
BeQpndary«  in^mense  in*egular  cavities  are  found,  whose  fonns 
distinctly  point  out  their  origin  to  hefrpm  subsidence,  and  these 
are  so  numorous  in  Yorkshire,  Derbyshire,  and  Soniensfstshire, 
diat  it  is  needless  to  insist  on  them.  Tbosp  of  the  Peak,  Pool's 
Hole,  and  those  near  Wells,  are  well  known ;  but  smaller  ones 
are^  in  the  neighbourhood  of  Bristol,  continually  opened  by  Quj 
quarrymen ;  and  I  have  witnessed  several,  now  broken  up,  parti-, 
cularly  one  at  Jledland,  of  some  hundreds  of  feet  in  lengtn,  at 
different  levels,  yet  connected  by  narrow  passages  with  many 
smaller  ones ;  the  whole  resemblmg,  when  the  section  was  laid 
open,  those  settlements  we  often  find  in  ancient  castle  walls, 
when  undermined  and  sinking  to  decay. 

These  short  of  cavities  are  called  in  th^  west  of  England 
swallowits,  from  their  being  the  conveyers  of  land-waters  to  the 
interior  reservoirs  in  the  limestone  hills,  and  usually  commence 
with  a  funnel-shaped  cavity  on  the  levels  on  the  tops  of  the  hills, 
and  thus  the  great  spring  at  Chedder  is  fed,  which,  in  the 
autumn,  bursts  out  from  overflowing  reservoirs  :  thus  decidedly 
proviug  tliat  great  and  terrible  subsidences  have  occurred  at  some 
time  or  otlier,  among  these  stratified  hills,  whose  interstices 
probably  were  once  nearly  horizontal,  resting  on  intervening 
clay,  marl,  or  schistous  clay,  the  material  of  which  was  no  doubt 
the  body  that  helped  to  launch  them  from  their  original  position 
when  first  sapped  by  that  fluid  which  once  covered  the  earth, 
and  by  its  lateral  and  downward  pressure  produced  those  effects 
which  must  have  been  the  cause  of  a  considerable  change  in  the 
position  of  the  rocks,  such  as  is  made  evident  on  the  sides  of  the 
Avon,  near  Bristol. 

Now,  Sir,  I  apprehend  what  the  quarrymen  did  at  Oreston, 
near  Plymouth,  viz.  opening  a  way  into  one  of  these  cavities 
by  art,  nature  had  done  in  the  vale  of  Pickering  by  the  action  of 
the  retreating  waters  of  the  great  Noahtic  flood,  which  undoubt^ 
edly  must  have  torn  away  many  large  fragments  of  the  sides  of 
the  hills  in  its  passage  downwards ;  and  hence  the  discovery  of 
this  winding  cave,  so  common  in  limestone  hills.  Thus  much 
for  the  facts  of  the  tivo  caves.  And  it  so  happens,  that  in  the 
cave,  one  mile  from  Plymouth,  so  efiectually  examined  by 
Mr.  Joseph  Coldle  of  this  place,  there  were  found  (and  I  have 
fteen  them)  teeth  of  horses  m  abundance,  those  of  deer,  of  seve- 
ral fijMecies  of  kine,  many  connected  with  their  jaws,  several 
specimens  of  wolves'  and  hysenas',  a  few  of  tigers*,  and  of  other 
animals  a  great  number^  some  resemU^g  ottei:^'  i  they  are  also 
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of  great  variety  of  sizes,  and  many  much  worn  down,  of  which 
he  will  no  doubt,  by  and  by,  give  a  particular  account  to  the 
public.  Suffice  it  for  our  purpose,  that  these  and  an  immense 
number  of  bones  of  horses,  many  of  the  legs  complete,  though 
small,  were  all  found  enclosed  m  a  cavern  that  misht  almost 
have  been  said  to  have  been  hermeiicalh  seated  until  tne  quarry- 
ers  broke  into  it  on  cutting  down  a  wad  of  limestone  for  masses 
to  complete  the  Breakwater.  We  see,  therefore,  that  these  could  not 
haTe  been  brought  there  by  either  wolves  or  hysenas,  as  all  were 
involved  in  one  common  ruin  when  the  hill  closed  on  them  at  its 
subsidence ;  and,  like  the  Yorkshire  cave,  this  had  at  its  bottom 
mud  in  abundance,  by  carefully  searching  into  which  Mr.  Cottle 
disclosed  these  interesting  remains,  after  some  of  the  larger 
bones  on  the  surface  had  been  extracted  by  earlier  visitors. 

Among  the  teeth  and  bones,  many  are  very  well  preserved ; 
even  many  teeth  have  their  enamel  perfect,  especially  those  of 
the  tiger  and  the  hyaena ;  and  many  of  the  bones  are  so  saturated 
with  the  matter  of  stalactite  as  to  be  almost  fossil. 

From  all  these  circumstances,  it  is  plain  that  these  animals 
were  at  some  time  congregated  in  this  cave  for  security  (for  only 
necessity  could  have  brought  that  about  on  account  or  their  ver}- 
different  habits),  and  it  seems  probabie  to  me,  that  to  this  cir- 
cumstance alone  we  owe  these  great  monuments  of  the  Xcahtic 
flood  ;  for  all  bones  that  have  not  been  so  preserved  must  inevi- 
tably have  partaken  of  that  friction  which  we  see  has  even 
rounded  the  quartz  fragments,  and  left  only  the  debris  of  tusks 
and  teeth,  and  other  deposits,  amon^  the  alhivial  navels ;  and  as 
the  remains  are  quite  similar  in  both  the  caves,  I  think  we  niay 
be  allowed  to  conclude,  that  both  assemblages  of  animals  had  once 
been  in  a  similar  situation ;  that  is,  tot alh/ enclosed  by  the  uthsi- 
dence  of  the  rocks  under  which  they  had  taken  shelter  from  the  yi<iu\^ 
waters  at  the  deluge.   iVIuch  stress  has  been  laid  on  the  bones  hav- 

2 been  gnawed  in  the  Yorkshire  cave:  but  that,  I  t]:iuk,  can 
y  prove  that  some  outlived  the  others;  and,  being  shut  up, 
made  their  last  meals  on  them ;  as  rats,  it  is  known,  will  do, 
when  Ions:  enclosed  in  a  vessel  without  other  food  than  their 
own  species.  And  as  to  the  dung  of  liyrenas,  dogs,  or  wolves, 
found  in  the  Yorkshire  caves,  that  would  naturally  have  h^vn 
preserved  where  bones  were  not  decomposed,  being  chiefly,  if 
not  altogether,  a  phosphate  of  lime,  I  believe.  With  the  2:reato>i; 
respect  for  the  opinions  of  the  gentlemen  who  ha\  e  given  us 
then:  very  plausible  conjectures  on  the  first  cave,  I  take  the 
liberty  to  request  your  publication  of  mine ;  for  truth  must  lo 
the  object  of  us  all.  Yours,  &c. 

G.  Cumberland. 

P.S.  Animal  matter  of  half  an  inch  in  thickness,  it  is  said, 
covered  the  surface  of  the  mud,  which  was  about  two  feet  deep : 
b«t  ii9ne  of  this  has  been  preserved  for  examination.       .  , 
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Account  of  a  new  Mineral.    By  Mr.  A.  Levy,  MA.  of  the  Uni- 
versity of  Paris. 

»  ■ .  .   ■ 

(To  the  Editor  of  the.^/iftii&  qfPkilosopky,) 

I   - 

■  f 

SIR,  Gr^at  RtuteW-itreety  Bhanuhttrgt  «/0i>*  S8, 18)3.  . 

In  tlie  select  collection  of  minerals  lately  Mr.  H^uland'is 
small  private  collection^  but  now  the  property  of  C.  H»  Turner, 
!l^q.  1  found  two  specimens  from  the  Seisser  Alpe  ia.U^e  Tyred, 
containing  small  orilliant  transparent  crystals,  which  wer^ 
described  as  datolite ;  but  which,  from  their  ciy&tallographic^ 
characters,  ought,  I  believe,  to  be  separated  from  that  mineral 
species. 

In  order  that  the  difference  between  the  two  substances  may 
be  the  better  shown,  I  shall  first 
describe  one  of  the  new  varieties 
of  datolite  which  I  have  observed 
in  the  same  collection.  This  va- 
riety is  represented  bjr  fig.  2,  and' 
indicates  for  the  primitive  form  a 
right  rhombic  pnsm,  the  lateral 
planes  of  which  would  correspond 
to  the  faces  marked  m,  and  the 
base  to  the  face  />.    Moreover,  in 

order  to  make  the  face  a,  the  result  of  a  simple  decrement  on 
the  lateral  angles  of  this  prism,  it  is  necessary  to  determine 
its  height  by  assuming  that  the  face  a^  is  produced  by  a  decre- 
ment by  one  row  on  the  obtuse  angle  of  the  base.  If  the 
height  were  to  be  determined  by  any  other  condition,  it  would 


Fig.  2. 


make  the  faces  a  the  result  of  an  intermediary  decrement.  The 
dimensions  of  the  right  rhombic  prism  being  thus  determined^ 
not  only  the  modifications  of  the  crystal  represented  in  fig.  2, 
but  all  that  I  have  observed,  result  from  very  simple  decrembept^ 
on  its  different  parts ;  there  can  be  no  objection,  therefore,  to. 
consider  it  as  the  primitive  form.  Now  I  find,  by  the  reflective 
goniometer,  that  the  incidence  of 

Ponwis.... ,•    90^     0' 

monm. 103    25 

a*  onp •,, 147    46 

■  '^  •  .  .   .  • 

The 'first  of  these  incidences  was  to  be  expected  finHBi  tbe 
law  of  sypunetry-^  it  results  from  the  other  two^  that  tint  iffimif 
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ites.] 

•tive  fonn  of  daiolite  may  be  consi- 
dered as  a  right  rhombic  prism, 
fig.  1,  of  103^25',  in  whicli  one 
'ftide  of  the  base  is  to  the  height, 
ria  the  ratio  of  sec.  &\^  42"  3(r  to 
tang.  32®  14',  or,  nearly,^  as  13  to 
IS.  Haiiy,  in  the  new  edition  of 
in&  Traite  de  Mineralogie,  has 
preserved  the  determination  he  had  previously  given  of  the  pri- 
mitive form  of  datolite.  It  is,  accoroing  to  him,  a  risht  rhombic 
prism  of  109^  28^  in  which  the  length  of  one  side  of  the  base  is 

4o  the  height  in  the  ratio  of  3  to  \/  10.  This  determination 
difiers  fioiii  the  preceding  by  6®  3^  in  the  incidence  of  the  lateral 
^jplanes.  It  is  not  likely,  therefore,  he  had  measured  the  same 
«ngle  as  I  have.  I  suppose  that  the  lateral  planes  of  bis 
]^rimitive  form  are  those  of  some  modification  of  the  one  I  have 
adopted,,  composed  of  two  pairs  of  parallel  planes,  and  must 
consequently  be  the  result  of  some  decrement  either  on  the 
angles  of  the  base,  or  on  the  lateral  edges.  This  modification, 
two  planes  of  which  should  be  inclined  at  an  angle  of 
109°  28',  I  have  never  observed,  nor  does  any  simple  law  of 
decrement  give  any  thing  veiy  near  it. 

Prof.  Mons  in  his  Natural  Historical  System  of  Mineralogy, 
has  called  the  crystallization  of  this  mineral  hemi-prismatiCf  and 
as  this  denomination  is  applied  only  to  those  substances,  the 
crystalline  forms  of  which  may  be  conceived  to  be  derived  from 
an  oblique  rhombic  prism,  it  might  be  inferred  that  he  does 
not  consider  the  primitive  form  of  datolite  to  be  a  right  rhom- 
bic prism.  But  it  appears  to  me  that  this  inference  would  be 
in  contradiction  with  the  incidences  he  has  given  for  the  faces 
of  the  octohedron  he  takes  for  the  ground  form  of  this  sub- 
stanch,  since  they  are  calculated  in  the  hypothesis  the  result  of 
a. decrement  by  one  row  on  the  edges  of  the  base  of  the  nrimi- 
dve  form  adopted  by  Haiiy.  However,  there  can  be  no  aoubt, 
I  nvesome,  mm  what  I  have  stated,  that  the  forms  of  datolite 
cuibe  derived  from  a  right  rhombic  prism. 

I  shall  now  describe  the  crystals  from  the  Tyrol  which  I  have 
already  mentioned.  The  greater 
nntDber  of  diem  have  the  form 
repjrttMited  by  fie.  4,  which  is 
obviously  a  rhombic  prism,  the 
edges  and  angles  of  the  base 
of  which  ar^  not  similarty  mo- 
dified. Consistently  Wiethe  law 
of  aymmetiy^  thiil  form  cannot 
be  derived,^  like  those  of  dato- 
lit«^  AMk|a'ri^  thombic  prism, 
fant^'Wly  ftotn  an  oblique  one; 
^ind,  tlMrafore,  accordiiig  to  the 

jk2 
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principles  of  classification  mafenify  Mlopted»  tiiete  ciystels 
shoula  form  a  distinct  minem  species. 

The  face  maAed  p  in  fi^.  4,  is  always  very  smaU ;  and  in  tfae 
«mtals  I  have  measured,  it  isei^vely  ^Uiterated.  The  wch^Im 
wmic&  I  could  measure  with  the  greatest  accuracy,  vi^ere  die 

incidences  of  m  on  m,  that  of  a   on  m,  and  that  of  e*  on  the  siml- 
hii  &ce  below.  I  coidd,  besides,  deduce  from  my  measuremeni 
IbAt,  supposing  the  faces  m,  m,  to  correspond  to  the  latef 
laces  or  the  primitive^  the  plane  p  to  the  base  of  it^  ant 
€*  to  be  the  restdt  of  a  decrement  oy  one  row  on  the  ang^ 

<  of  the  base,  then  (T  might  be  considered  as  produced  by  % 
lUNcremeat  by  two  rows  in  height  on  the  edges  a.  l^ese  weie 
the  data  from  which  I  had  to  determine  the  dimensions  of  the 
|Hrimitive  form^  as  the  other  incidences  that  I  measured  could 
sot  be  relied  upon.  For  this  purpose  I  made  use  of  the  follow* 
ing  formulee  relative  to  an  oblique  rhombic  prism;  the  investigap 
tion  of  which  presents  no  difficulty. , 

h  sin.  (p,  m)  .  sin.  id*,  m) 


X  = 


sin.  (m,  m) .  sin.  -^dfy  p) 
h  sin.  (p,  m) 
*^  sin.  i  (m,  m)  .  tang,  (ev,  p) 

h  is  the  length  of  the  lateral  edge^  one  side  of  the  base  being 
supposed  to  be  equal  to  one,  and  (w,  m),  (p,  m),  (d%  m\  (e^,p), 
denote,  respectively,  the  incidences  of  m  on  wi,  of  p  on  w,  of  a 
face  produced  by  x  rows  in  breadth  on  the  edge  a  of  the  base 
on  w,  and  of  a  face  produced  by  y  rows  in  breadth  on  the  angle 
€  of  the  base  on  /)*•  To  apply  tnese  formulae  to  the  present  case, 
it  is  sufficient  to  observe,  that  here  J^  —  -J-  and  y  =  1 . 

^  Substituting  these  values  in  the  two  preceding  formulae,  and 
dividing  the  one  by  the  other,  there  will  arise 

^       tang.  (e\p),  sin.  (d  ,  m),  =  cos.  -^  (tUi  m),  sin.  (d  ,  p). 
The  only  unknown  quantity  in  this  equation  is  the  angle 

{d  ,  p),  as  the  others  are  precisely  those  which  I  could  measure 
with  accuracy.  The  angle  (e\  p),  is  not  the  immediate  result  of 
observation^  out  is  evidently  the  supplemerit  of  half  the  incidence 

of  e*  on  the  similar  face  below  it.  The  an^le  (d  ,  p),  will,, 
therefore,  be  easily  calculated,  and  by  subtracting  180^  from  the 

sum  of  the  two  angles  (d^p),  (d  ,  m),  the  value  of  the  angle 
(p,  m),  will  be  obtained.    This  last  angle  being  known,  the  first 

•  I  think  that  this  notation,  which  consists  in  denoting  the  incidence  of  two  fiices,  bv 
iteiDg  their  crystaUographical  signs,  separated  by  a  comma,  between  two  bradcets,  u 
wmtmhr  lised,  woold  considerably  abridge  the  knguage  ei  eryfltettofraphy.  I  bsMeve 
It  wUl  aibo  be  iaunA  vsy  eonspenient  to  writer  as  l$f>ye  done  iUffigs.  8  md  4,  <m  each 
face  of  the  dxawiiq;  of  a  eryftal,  its  crystallo^phical  sign.  It  is  certainly  prefinable  to 
the  method  used  by  Ha'dy  and  the  Count  de  Boomon ;  m  which  each  new  modi&atioii 
vdegiigaatedbyB  newiagn  ifhich  has  noreferaioB  totbedooMDMBtthat  prodwifti  it. 
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fiurmula  will  give  tbe  valae  of  h,  and  thus  the  dimensions  of  the 

iffiinilive  form  will  be  completely  detennined.    There  will  then 

oe  no  difficiilty  in  calculating  from  the  measured  incidences  of 

Ihe  Other  faces^  either  on  m,  or  some  other  known  [diane^  the 

indices  of  the  decrements  from 

which  they,  are  derived.    Thus  I 

find  that  the  primitive  form  may 

be   supposed   to   be  an  obli(|[ue 

rhombic  prism^  fig.  3,  in  which 

the  incidence  of  m  on  mis  1 15^ 45^ 

thai  of  in  on  p  91^  25',  and  one 

side  of  the  base  is  to  the  lateral 

edge  neariy  in  the  ratio  of  15  to 

16.     The  letters  placed  on  the 

fiices  of  the  crystal,  represented 

in  fig.  4,  indicate  respectively  the 

decrements  which  produce  them» 

and  their  incidences  on  p  and  m  are 

as  follows : 

Incidence  of  A*  on  p 91** 

e'  onp 128 

e*  onp 148 

o"-  onp 138 

d   on  m 157 

b'onm 138 

b  on  m •  127 

b-onm 119 

I  was  unable  to  measure  the  faces  marked  i  in  the  drawing  r 
Ihey  result  from  an  intermediary  decrement.  The  intersections 
of  these  faces  with  the  two  faces  m  and  o^  appear  to  be  parallel* 
Therefore,  by  supposing  the  face  o*  the  result  of  a  decrement  by 
one  row  instead  of  two,  the  faces  i  would  be  produced  by  simple 
decrements  on  the  lateral  angles  o  of  the  prism.  In  this  hypo- 
thesis, the  ratio  of  A  to  eZ  would  be  half  what  I  have  taken  it, 
and  die  indices  of  all  the  modifications  observed,  except 
that  of  A^  should  also  be  divided  by  2.  The  oblique  rhom- 
bic prism,  the  dimensions  of  which  have  just  been  stated,  does 
not  possess  the  property  which,  according  to  Haiiy,  belongs  to 
all  primitive  forms  of  this  kind,  and  which  consists  *in  their  nav- 
ing  such  dimensions  that  the  diagonal  joining  the  solid  angle  o, 
fig.  3,  with  its  opposite,  is  perpendicular  to  the  edge  A.  But  in 
the  present  case,  the  incidence  of  pon  m  being  nearly  90°,  it  is 
very  obvious  that  if  the  ratio  between  A  and  one  side  of  the  base 
of  the  prism  were  determined  by  such  a  condition,  it  would  be 
considerably  less  than  I  have  made  it ;  and  consequently  that 
even  on  the  supposition  that  the  observed  modifications  could  be 
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derived  from  a  prism  with  such  dimensions,  there  cftci  be  do 
doubt  but  that  the  indices  of  their  decrements  would  be  very 
complicated,  when  compared  with  those  resulting  from  the  ratio 
of  the  edge  h  to  the  edge  d,  which  I  have  assumed.  Thus, 
although  the  alleged  propeity  of  oblique  rhombic  prisms  may 
really  exist  in  the  primitive  forms  of  somo  substances,  yet  this 
example  proves  diat  it  is  not  of  universal  occurrence. 

I  am  sorry  that  I  cannot  add  to  the  determination  of  the  primi* 
tive  form  of  this  substance,  a  satisfactory  account  of  its  physical 
and  chemical  characters,  but  the  quantity  of  it  which  I  could 
procure  was  so  small,  that  no  very  decisive  experiments  upon  it 
could  be  made.  Dr.  Wollaston,  however,  to  v/hom  I  never 
applied  in  vain  for  assistance,  was  so  kind  as  to  examine  a  very 
minute  quantity  of  it ;  and  he  found  it  to  contain  the  same  prin- 
ciples as  datolite.  It  still  remains  to  determine  in  what  propor- 
tion these  are  combined,  if  in  the  same  as  in  datoiite,  or  as  in 
botryohte,  or  whether  it  differs  from  both  in  this  respect. 

The  mineral  is  sufficiently  hard  to  scratch  fluor  spar,  but  it 
will  not  scratch  glass.  I  found  an  indication  of  cleavage,  paralleF 
to  a  plane  passing  through  the  small  diagonals  of  the  bases  of 
the  primitive  prism.  In  one  of  the  two  specimens  in  which  1 
have  observed  it,  it  is  mixed  with  carbonate  of  lime ;  and  in  the 
other,  with  the  same  substance,  and  with  small  flat  crystals  of 
apophylHte. 

Should  it  be  found  necessary  to  designate  this  substance  by  a 
new  appellation,  when  an  exact  and  complete  chemical  analysis 
of  it  shall  have  been  made,  I  would  propose  to  call  it  Humbold- 
ite,  from  that  eminent  philosopher  to  whom  natural  science  is 
so  much  indebted  ;  and  I  hope  that  he  would  see,  in  the  liberty 
I  had  taken  of  associating  his  name  with  this  new  mineral,  no 
other  motive,  than  my  desire  to  evince  the  respect  and  gratitude? 
1  have  for  him.* 

I  am,  Sir,  youre,  &c. 

A.  Levy. 

*  It  may  be  useful  to  remark,  that  tlie  name  of  Ilumboldt  is  already  recorded  in  mine* 
xalogical  nomenclature;  for  the  protoxalate  of  iron  found  by  M.  Breithaupt  in  friable 
ligmte  at  Kolowserux,  in  Bohemia,  has  been  denominated  Humboldtine  by  its  analyst, 
M.  de  Riveio.~(See  Ann.  de  Chim.  xviii.  SOT,  or  Joomal  of  Science,  &c.  xii.  489.)— 
MdH. 
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Article  IX. 

Memoir  illustrative  of  a  general  Geological  Map  of  the  principal 
Mountain  Chains  of  Europe.  By  the  Rev.  W.  D.  Conybeare, 
FRS.&c. 

{Continued  from  p.  1 6.) 

[Some  copies  of  the  map  having  been,  in  the  haste  of  publica- 
tion, incorrectly  coloured,  the  reader  is  requested  to  compare  the 
colours  with  the  dotted  outlines.  Where  they  do  not  coincide, 
the  former  are  erroneous ;  the  eiTors  are  generally  of  a  nature 
which  will  admit  a  ready  correction  by  these  means.  It  will  be 
seen  that  some  parts  of  the  present  article  are  taken  from  a 
former  publication  by  the  same  author.] 

Carboniferous  Series, 

The  carboniferous  series,  considered  in  the  largest  acceptation 
of  the  terra,  comprises,  besides  the  coal  measures  properly  so 
called,  certain  other  formations  of  limestone  and  sandstone,  so 
associated  with  them,  that  the  attempt  to  separate  them  would 
materially  interfere  with  the  clearness  of  a  natural  division. 

1.  The  coal  measures,  properly  so  called,  consist  of  numerous 
alternations  of  seams  of  coal  with  beds  of  slate  clay  and  sand- 
stone. 

2.  These  repose  on  an  alternating  system  of  shale  and  grit,  in 
which  the  peculiar  limestone  characterising  the  coal  districts 
makes  its  first  appearance  in  any  considerable  quantity.  The 
coal  seams  here  become  few  and  unimportant. 

3.  A  system  succeeds  characterised  by  the  predominance  of 
the  limestone  called,  from  its  relation  to  the  coal  fields,  carboni- 
ferous. The  coal  seams  in  this  system  are  reduced  to  slight 
traced  which  have  never  yet  been  worked. 

4.  A  vast  deposit  of  quartzose  conglomerate  and  sandstone, 
commonly  called  old  red  sandstone,  forms  the  lowest  formation 
in  this  great  natural  order.  No  coal  has  yet  been  observed  in 
or  below  this  formation.** 

6.  Trap  rocks  of  various  kinds  (basalt,  greenstone,  porphyry, 
and  amygdaloid)  occur  associated  with  the  preceding  formations 
in  various  modes  of  combination,  as  dykes,  irregularly  interposed 
or  overlying  masses,  and  sometimes  as  alternating  beds.  The 
phenomena  are  such  as  often  to  render  it  doubtful  whether  they 
are  of  cotempomncous  origin  with  the  rocks  among  which  they 

*  The  case  of  Portuhead  Pomt  cited  by  Mr.  Weaver  aa  affording  an  example  of  this 
|fwitinn  is  cnoiMOus ;  the  coal  ia  there  aaaociated  with  the  regular  sandstone  of  the  cob 
vnmmnMj  and  moaes  yery  distinctly  on  the  great  carboniferous  Ixmestone.    Mr.  W 
yibo  had  not  visUed  the  place  himself,  was  misled  by  an  inoortect  mart.    I  hav 
iqpialedly  cBumned  the  spot  in  company  both  with  Ptof,  Sedgewick  and  Prof.  Buck 
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occur ;  and  in  the  opinion  of  many  geologists  fayour  the  hypo- 
thesis  of  their  igntgenous  formation. 

All  these  formations  are  shown  in  their  constant  and  regular 
order  of  succession  in  the  greater  part  of  the  English  and  Irish 
coal  fields ;  and  the  only  bcotch  coal  field  of  which  we  have 
any  distinct  account  (that  of  Clackmannan),  entirely-  harmonises. 
The  structure  of  the  carboniferous  districts  of  the  Netherlands, 
and  (if  we  may  judge  from  Beodant's  description),  of  Hungary 
also^  is  exactly  parallel.  In  some  instances,  howerer,  the  mird 
and  fourth  systems  being  deficient,  the  coal  measures  repose- 
immediately  on  the  transition  limestones,  slates,  8cc.  (as  in  Cole* 
broke  Dale,  and  Dudley,  in  England ;  in  the  Hartz,  and  many 
places  on  the  Continent. 

The  order  of  superposition,  however,  is  never  inverted,  nor 
is  there  one  single  instance  on  record  in  which  any  workable  seam 
of  coal  has  been  found  below  the  third  or  fourth  system  above 
enumerated,  unless  we  consider  the  anthracite  sometimes  asso- 
ciated with  transition  slates,  and  which  may  be  readily  distin- 
guished from  the  true  coal  formation,  as  an  exception. 

The  limestones  of  the  third  series,  and  the  conglomerates  and 
sandstones  of  the  fourth,  are  generally  referred  by  continental 
geologists  to  the  transition  class.  (See  Von  Raumer  on  the 
Slate  Mountains  of  the  Netherlands,  &c.  Daubuisson^  Geologic; 
Beudant,  Hongrie ;  Humboldt^  &c.).  The  representations  of 
every  one  of  the  above  writers  render  it  absolutely  impossible 
to  confound  the  rothetodteliegende  of  Germany  with  the  conglo- 
merates of  the  fourth  system  above  described. 

I  have,  in  another  work,  assigned  my  reasons  at  length  for 
constituting  a  separate  order  to  include  the  whole  of  these  four 
systems  rather  than  referring  any  part  of  them  to  the  transition . 
class  with  which,  however,  they  are  very  nearly  allied. 

The  geologists  of  the  Continent  very  commonly  consider  the 
rothetodteliegende  (a  formation  immediately  overlying  the  coal 
measures),  as   forming  part  of  this  series. 

I  prefer  the  view  entertained  by  Prof.  Buckland,  who  has,  in 
repeated  journeys  in  the  north  of  (^rmany,  minutely  examined  the 
relations  of  the  rotheliegende  with  reference  to  this  question,  and 
who  considers  it  as  the  lowest  member  of  the  great  sandstoneseries 
forming  the  next  natural  group  above  the  carboniferous  series* 
Though  conscious  how  little  weight  my  own  evidence  will  add  to 
this  high  authority,  I  may  briefly  state  thatmy  ownpersonalexami- 
nation  of  the  Thuringerwald  led  me  to  the  same  conclusion.  I 
have  only  at  present  to  repeat  my  assertion,  that  Lehman,  Freis- 
leben,*  Von  jBuch,  Von  Kaumer,  Karsten,  Keferstein,  Daubuis- 

*»  Aldiofi^  I  puipoMlj  aTotd  enttring  into  deltib  «l  pfMent,  I  ihall  tiib$iM&  mim 
extract  fk>ra  gwiitobca,  wiucb  is  cntuety  deciiiTe.  H«  obMnm  that  lont  gtaligiHi 
are  incUiied  to  consider  the  coal  loda  and  the  lothtliegtnda  at  whonUiiate  BMmbats  ef 
one  great  ftwnmtiMi  9  bvt  tffuu  hb  omi  wkm  of  tha  anhioet  to  thein,  ttathig  tfnlli* 
considers  them  '*  als  swey  emander  zwar  ganz  nahe  steheade,  aber  dennoch  van  eintnuk^  - 
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•on, "Oid'Haaiboldty  all  eoncur  in  assigning  to  the  greai  mass  of 
ike  rothHodteliegende  9k  position  above  the  ceal  measures.  As 
that  assMtioQ  has  been  Questioned,  I  shall  shortly  support  it  hy 
detailed  ^notations  in  their  own  words ;  and  I  have  only  to 
regret  a  CDntroversy  which  renders  inevitable  a  method  of  proof 
that  aiinBt  necessanly  occupy  so  many  pages  usually  devoted  to 
much  more  interesting  and  valuable  matter. 

I  have  thought  it  necessary  thus  iar  to  explain  the  principles 
on  which  I  proceed  in  separating  the  consideration  of  the  rothe- 
todteliegende  from  the  description  of  the  continental  coal 
districts. 

A  rock  placed  exactly  in  the  situation  of  the  rotheliegende 
(that  is,  Detween  the  coal  measures  and  ma^nesian  lime), 
is  specified  in  Smith's  map  of  Yorkshire,  under  the  name  of  the 
Pontefiract  rock.  He  classes  it  with  the  coal  measures ;  but  the 
course  he  assigns  to  it  is  unconformable  to  these,  and  conforma-^ 
hie  to  the  superjacent  magnesian  limestone.  This  rock  ought  to 
be  carefully  examined  and  described. 

It  should  be  observed  that  as  the  rocks  overlying  the  coal 
measures  cover  them  unconformably  throughout  England, 
instead  of  succeeding  in  a  regular  ana  conformable  series,  we 
have  no  evidence  that  the  highest  beds  of  the  coal  formation  are 

» tretmemiitftrmtt^fnien^^^  ai  two  venr  neuly  allied  formations,  but  nevefthdess  dis- 
Umet/\r9m  wh  other  i  and,  oonfbnnably  with  this  view,  he  carefully  dittlHguishM  cer* 
tain  ooal  seams  which,  acccndiag  to  him,  actually  are  subordinate  to  the  r^eliegende 
from  iSbe  true  ooalfimnation.  ^  My  obsenrntions,**  he  states,  '*  lead  to  the  oondusion, 
Alt  apart  wf  the  hedt  hitherto  n^ftrrei  to  the  eoalf»rmatUm  (.property  to  called)  ought 
10  he  wcpareiedfrom  thatfirmatioH^  and  regarded  ae  eubor^Mote  to  the  rotheliegenide* 
"  Ein  theU  der  hUher  zu  den  eigentlichen  Steinkohlengelnrgen  gercchnetcn  J$teinkohle» 
jbete  xKm  tolehcn  ahztuondem^  ttnd  dam  rothliegenden  unterzuordnen  ist»"  Mr.  Wea- 
var  has  auBhwd  himadf  to  be  misled  by  neglecting  to  advert  to  die  circamstance,  thai 
liw  pnaagoa  he  has  quoted  from  FidsleboQ,  as  proving  that  the  coal  formation  jvn^roi^f 
ii  jnfludwj  in  the  niheliegende,  have  no  kind  of  reference  to  the  '^  eigentlichen  Stein- 
hMgngMmany**  iht  proper  coalfirmation^  but  are  confined  to  that  part  of  ihe  series 
dm  oa^eftilty  teparated  horn  it  hf  that  author  on  account  of  tl^s  very  position.  The 
canae.llwt  aeans  to  have  Jed  to  this  misconception  is,  that  the  two  formations  being  oon- 
twihtntai,  the  .tmc  coal  formation,  and  these  subordinate  beds,  often  occur  nearly  in  the 
■me  Viieaiitirt.  A  caieftil  collation  of  the  map  accompanying  Freisleben*s  work  with 
Us  tnft  lemoy  in  Cfae  most  coovineing  maimer  this  source  of  confiiRon. 

ThMiMkof  JMskben'a  iNrk  does  not  eitflod  to  the  ooal  formation  properly  so  called* 
I  ahoud  add  that  die  passages. above  cited  from  Freialeben  are  not  incidental  noticeas 
bi^  fonn  the  express  &ciIaTadon  of  his  opinioa  on  this  point  deliberatdy  pronounced  in 
ihe  ieetiflii  dedicafeed  to  cfae  eonsideratkmof  the  relatioiis  to  which  they  robr. 

I  loftr  tothe  acoonntef  the  environs  of  Glatz  by  Von  Buch  for  Ins  testimony  in  dug 
Cfleteayeray.  lh»  Andenon's  notes  in  this  translation  of  that  work  will  convince  Mr, 
Wasver  mat  I  am  not  singular  (as  he  appears  to  suppose)  in  mv  interpretation  of  Freis* 
lubui^i  isatimeim)-  but  have  the  andiotity  of  dioee  bnt  versed  m  the  gedogical  writinsa 
fliOennany. 

VnUeiKi^  cites  froia  an  author  (ILaistea)  who  cLisses  the  coal  and  rothdi^gende  tege- 
ftar  ae  sabordinate  members  of  one  great  sandstone  formation,  the  followinff  enumem* 
Mil  if  Ihe'aewral  bedi  indnded  by  nim  in  diet  ftnnation,  taken  in  an  asoenaing  order* 
U  O^^toHMiefancletttedak  S.  SOkeouaamglflniarate.  3  to  &  Goal  aaadalSBt 
MA^Aalti  9.  Tmy  vedn.  10.  day  iniMtone.  11.  Bodiali^gendft  IS.  Wabih 
Inndeu  Noir  if  we  look  among  these  roeks  fbr  die  rcpiinentadve  ef  tmx  own  eld 
nCiMBdrtiNie)  it  mitit  be  son^it  in  NmnbeiS'  1  and  S,  not  ni  Nnnbsr  II. 
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iu  any  part  of  the.  island  displayed*  inasmuch  is  aU;lke  bi^siof 
that  formation  come  indifieiiently  into  contact  with  the  super- 
istrata.  It  is  possible  that  were  those  highest  beds  visible,  they 
might  be  found  to  exhibit  a  gradual  transition  (as  is. the  case  in 
so  many  other  instances)  into  the  charactero  of  the.  next  sandstone 
series.  If  we  are  to  refer  the  rotheliegende  to  the  coal  forma- 
tion in  any  manner,  it  can  only  be  in  considering  it  as  thus  inter- 
mediate in  place  and  character  between  the  regular  coal  mea- 
sures and  the  sandstones  of  the  next  eera.  jfo  identify  it  in  avy 
way  with  the  lowest  beds  of  Uie  whole  system  is  to  invert  every  foun- 
dation of  geological  arrangement,  anil  to  unsettle  all  those  princi- 
ples to  which  the  science  owes  its  present  precision. 

Distribution  of  the  Carboniferous  Series. 

(A.)  Coasts  of  the  Baltic, 

Following  the  same  course  which  was  pursued  in  indicating 
the  distribution  of  the  ancient  chains,  we  may  first  trace  the 
coal  formatiopy  where  it  appears  to  rest  against  the  most  north* 
erly  of  these  chains,  that  of  Scandinavia. 

In  this  line,  we  find  coal  in  the  island  of  Bomholm.  and  again 
in  Sweden  on  the  south  of  the  primitive  tract  near  Helsingborg, 
at  the  mouth  of  the  Baltic. 

(B.)  Scotland. 

If  we  regard  the  Grampian  mountains  as  a  prolongation  of  the 
Scandinavian  chains,  the  great  coal  district  of  Scotland  must  also 
be  considered  as  similarly  related  to  those  above-mentioned. 
It  occupies  the  tract  forming  what  may  be  called  the  great 
central  valley  of  Scotland  (speaking  relatively,  for  considered  in 
itself  its  surface  is  very  considerably  varied),  which  Ues  between 
the  great  transition  chain  on  the  south,  and  the  still  loftier  primi- 
tive ranges  of  the  highlands  on  the  north.  The  whole  of  this 
wide  tract  is  occupied  by  the  coal  measures,  the  carboniferous 
limestone,  and  the  old  red  sandstone,  associated  in  every  possi- 
ble manner  with  vast  accumulations  of  every  variety  of  trap. 

In  the  low  district  on  the  east  of  Sutherlana,  where  the 
secondary  formations  again  intrude  among  the  primitive  high- 
land chains,  coal  has  been  discovered  at  Brora;  but  from  the 
ali^t  description  incidentally  given  of  this,  tract  in  the  memoir 
of  Mr.  Bald  (voL  iii.  Trans.  Wem.  Soc),  before  referred  to,  it 
may  be  conjectured  that  this  does  not  belong  to  tlie  principal 
coal  formation,  but  to  those  beds  which  occasionally  occur  in 
more  recent  formations^  being,  perhaps,  of  the  same  asra  with 
the  coal  of  the  CTleaveland  district  in  Yorkshire.  . 

In  Dumfriesliire,  near  the  southern  or  transition  chain  of 
SoQtIand,  we  find  many  limited  .Qoal-&eIds  reposing  a^aimit,  ;or  . 
ibcnii]^  nanppw  b&sins  in^  the  vaUeys  of  the  latter  obltin ;  tkeae  . 
araaasQcifi;^  jnthi;  and.  rest  upon  as  usual^  thick  b^ds'jof 'the 
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IVi^roekB  (porphyry,  greenBtone,  basalt,  &c.)  occur  exten- 
uvely  associated  with  and  overlying  the  coal  districts  of  Scotland. 

(C.)  Irdatid. 

We  shall  next  proceed  to  Ireland,  postponing  the  enumeration 
for  the  present  of  the  English  coal  districts ;  because  the  former 
Goontry  is  more  immediately  connected  in  its  geological  relations 
with  Scotland. 

As  we  have  already  traced  the  primitive  and  transition  chains 
from  the  south-west  of  Scotland  to  the  north-east  of  Ireland, 
the  formations  of  the  great  central  valley  of  Scotland  here  like- 
wise intervene,  and  among  them  the  coal  measures,  whicli  may 
be  seen  emerging  from  beneath  the  overlying  basalt  at  Fairbead 
on  the  north-east,  and  again  just  beyond  the  south-west  of  the 
basaltic  area  at  Coal  Island  and  Duncannon ;  but  other  paits  of 
Ireland  present  far  more  important  coal  districts.  Indeed  th» 
island  may  generally  be  described  (with  the  exception  of  the 
north-east  basaltic  area)  as  being  almost  surrounded  with  a  series- 
of  primitive  and  transition  groups,  including  a  great  central  area 
entirely,  occupied  by  the  old  red  sandstone,  carboniferous  lime, 
and  coal  measures.  The  structure  of  these  districts  very  closely 
corresponds  with  the  tracts  of  the  same  formation  in  England. 

The  coal  district  already  mentioned  is  termed  by  Mr.  GrifHth& 
Ilie%  Ulster  coal  district.  There  are  three  other  principal  coal 
fields. 

2.  The  Connaught  coal  district  occupies  an  extensive  tract,  in 
the  centre  of  which  Lough  Allen  is  placed.* 

3.  The  Leinster  coal  district  is  situated  in  the  counties  of 
Kilkenny,  Queen's  county,  and  county  of  Carlow.  It  also 
extends  a  short  distance  into  the  county  of  Tipperary,  as  far  as 
Killenaule.  This  is  the  principal  carbonaceous  coal  district. 
It  is  divided  into  three  detached  parts,  separated  from  each 
other  by  the  carboniferous  limestone,  which  not  only  enve- 
lopCifc  knt  in  continuation  passes  under,  the  whole  of  the  coal 
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'^jv4.'^9%^  Munster  coal  district  occupies  a  considerable  portion 

^1*  counties  of  Limerick  and  Kerry,  and  a  large  part  of  the. 

'  f  of  Cork.     It  is  by  much  the  most  extensive  in  Ireland  ; 

yet  there  is  not  sufficient  information  respecting  the  num-> 

farjWinntj  or  thickness,  of  the  beds  of  coal  it  may  contain. 

^  i|  ... ,  (D.)  England. 

Hm  coal  fields  of  England  will,  from  geographical  Jposition^ 
~1y  fall  under  the  following  arrangement:    1.  The  great 
n-  district,  including  all  the  coal  fields  north  of  'frent. 
SAflli  ioentral  district,  including  Leicester,  Warwick,  Stafibrd,. 
^    iiMhrop^re.  *  3^1*  lli^  Western  district^  which  nay  be  subifi^ 
vMitfliitO'  N6rtlHW«sterb,  includii^  North  Wales,  luidthe  South''^ 
'"  ~'^    \j  inelikting  South  Wales,  Gloucester,  snd  Sdmersefshiie;' 


1 40        Rm>.  W.  D.  Cim^btart  en  a  Gfiologic^l  Mofi  cf    pKsy^ 

PhyBioal  circumstaaceft  idso  con^rm  ilu9  geographicdiifMige- 
mauL 

1.  The  Northern  District. — A  chain  of  hills,  denominated  iii 
the  time  of  the  Roman  colonists  of  Britain  the  Penine  Alps, 
formfi  a  contimiouB  ridse  (locally,  I  belieTe,  called  the  back  lope 
of  E^land),  ilm>ugh  &e  northern  counties,  from  Norihumbearp 
land  to  Derbyshire.  At  its  northern  and  southern  extrenutiea 
(that  is  to  say,  in  Northumberland,  and  the  West  Riding  of 
Yorkshire,  and  in  Derbyshire),  this  chain  exhibits  the  carbonir 
ferous  limestone  (No.  3  of  the  carboniferous  series).  -  All  other 
parts  of  it  are  composed  of  the  shale  and  grit  (No.  2);  round  the 
sides  of  this  chain  the  regular  coal  measures  (No.  1)  are  disposed 
80  as  to  constitute  severed  distinct  fields. 

These  may  be  enumerated  in  the  following'  order :  (a)  The 
great  coal  field  of  Northumberland  and  Durham,  (b)  Some 
small  detached  coal  fields  in  the  north  of  Yorkshire,     (c)  The 

Seat  coal  field  of  South  Yorkshire,  Nottingham,  and  Derby, 
n  the  south,  we  find  only  (y^)  some  successful  trisJs  for  coal  m 
the  neighbourhood  of  Ashborne,  which  have,  however,  never 
been  further  prosecuted.  On  the  west  (e)  the  coal  field  of  North 
Stafford.  (/)  The  great  Manchester,  or  South  Lancashire  coal 
.field,  (g)  The  North  Lancashire  coal  field,  (h)  The  White- 
haven coal  field ;  between  this  and  the  preceding  coal  field,  the 
transition  mountains  of  Cumberland  rise  on  the  western  side  of 
the  Penine  chain,  but  a  zone  of  carboniferous  limestone  is 
detached  from  the  Penine  chain,  and  mantles  round  this  group. 
On  the  north-west  of  this  zone,  the  last  mentioned  cofu  field 
reposes,  (i)  The  indications  of  coal  at  the  foot  of  the  western 
escarpment  of  Cross  Fell. 

2.  The  Central  Coal  Districts  include  four  detached  fields 
^mer^ng  from  beneath  the  great  plain  of  new  red  sandstone 
covering  our  midland  counties. 

a.  Ashby  dela  Zouch.  6.  Warwickshire,  between  Atherston 
and  Nuneaton,  c.  South  Stafford,  round  Dudley:  the  coal 
measures  here  repose  on  the  transition  limestone,  Nos.  2,  3,  4, 
being  here  deficient,  d.  Indications  of  coal  near  the  foot  of  the 
Tickey  Hill ;  also  in  contact  with  transition  limestone. 

3.  Western  Districts^  subdivided  into 

€E.  North  Western,  including,  1.  A  trough  of  coal  measures 
reposing  on  carboniferous  limestone  traversing  the  town  of 
Anglesea.  2.  A  coal  field  resting  on  the  same  rock  in  Flint- 
shire ;  the  carboniferous  limestone  range  continuously  -on  the 
north  of  the  transition  mountains  of  North  Wales. 

6.  Middle  Western^  or  Shropshire^ — ^This  includes  several 
detached  fields.  1.  In  the  plain  of  Shrewsbury.  2.  In  Coal- 
brook  dale  (this  reposes  on  transition  limestone).  3.  On  the 
summits  of  the  Clee  Hills,  and  in  South  Shropshire.  4.  Near 
the  Abbeiiey  Hilb  (resting  on  transition  limestone). 
.  c.  South  IFcf^em.— Thu  inehides  three  principal  baunsooeQ^ 
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pied  by  the  coal  meaBureSi  and  gurrounded  by  zones  of  caiboni- 
nnma  limefltone^  the  whole  reposine  on  one  vast  tract  of  old  red 
sandstone.  Of  these  basins,  the  largest  is  situated  in  South 
Wales^and  occupies  the  greater  part  of  Glamorganshire,  extending, 
into  Monmonihshire  on  the  east,  and  Caermarthen  and  Pem- 
brokeshire on  the  west.  The  next  in  importance  occupies  the 
south  of  Gloucester,  and  the  north  of  Somersetshire.  It  is  parti- 
cularly interesting  to  the  geolo^st,  because  the  more  recent 
formations  sweep  over  a  part  of  it ;  and  their  relations  with  the 
coal  series  may  here  be  ascertained  by  actual  sections.  Coal 
shafts  being  sunk  even  from  the  lower  oolite  through  the  lias  and 
new  red  sandstone  into  the  coal  measures.  The  third  basin  in 
point  of  extent  is  intermediate  in  position  between  the  other  two 
occupying  the  forest  of  Dean,  between  the  Severn  and  the  Wye. 
Trap  rocks  (principally  basalt,  greenstone,  and  amygdaloid), 
are  associated  with  and  overlie  many  of  these  districts,  especially 
diose  of  Northumberland,  StafFordsnire,  and  Shropshire. 

(E.)  France. 

As  we  have  already  traced  coal  fields  m  the  north  of  Europe, 
apparently  connected  with  the  central  system  of  Scotland,  so  we 
might  naturally  look  for  the  resumption  of  those  of  the  south- 
western English  counties  in  the  opposite  regions  of  France.  It 
is  true,  indeed,  that  in  the  south  of  Somerset  and  through 
Devonshire,  no  coal  has  been  observed ;  being  probably  con- 
cealed by  the  advance  of  the  overlying  deposits  of  new  redsaiid- 
stone  which  are  there  in  close  contact  with  the  transition  chains. 
These  transition  chains  cross,  as  is  well  known,  from  Devon  to 
the  peninsula  of  the  Cotentin  in  Brittany ;  and  wc  find,  as  might 
"be  expected,  a  small  coal  field  reposing  against  their  eastern  side 
at  litry  on  the  south-west  of  Bayeux  ;  further  south,  where  the 
Tx)ire  enters  between  the  continuation  of  these  cliains,  between 
Angers  and  Nantes,  are  more  extensive  deposits  of  this  formation. 

In  the  centre  and  south  of  France,  there  are  some  limited  coal 
deposits  lying  in  the  valleys  of  the  Loire,  the  Aliier,  the  Creuse, 
and  the  Dordogne,  the  Aveyron  and  the  Ardeche  between 
ridges  proceeding  from  the  primitive  central  group  connected 
wim  the  Cevennes,  and  also  on  the  south-east  between  the 
Cevennes  and  the  Rhone. 

Several  particulars  concerning  some  of  these  districts  may  be 
found  in  the  account  of  the  geological  speculations  of  Mr.  Rouelle 
in  the  first  volume  of  the  Geographie  Physique,  forming  part  of 
the  great  Encyclopedie  Methodique ;  the  Annales  des  Mines 
fcr  lo21  contains  some  information  concerning  of  those  near  St. 
Etienne,  department  of  the  Loire,  and  a  full  account  of  those 
of  the  .Aveyron. 

From  the  south  of  France  we  may  proceed  to  Spain,  which 
eould  not  so  conveniently  be  incluaed  in  any  other  part  of  our 
survey.     Coal  is  here  mentioned  as  occurring  in  eight  places  in 
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.  Catalonia,  ia  three  in  Arragon,  and  one  ia^New  Castile ;  but  ho 
mrticulars  are  given :  a  list  of  these  localitMs  may  be  fonnd  in 
liSLborde's  view  of  that  country. 

,  (F.)  Northern  France,  the  'Netherlands,  and  a^acent  Part's  of 

Germany^ 

A  great  carboniferous  tract  occupies  these  countries. 

It  may  generally  be  described  as  extending  westwards  from 
Hardinghen  near  Boulogne  (only  a  few  miks  from  the  coast  of 
the  channel)  by  Valenciennes^  and  thence  up  the  Scheldt  and 
down  the  Meuse  to  Eschweiler  beyond  Aix  la  Chapelle ;  and 
still  further  west,  many  of  the  coal  districts  of  Northern  Ger- 
many may  with  great  probability  be  considered  as  a  prolongation 
of  it. 

On  the  east  and  north,  the  great  deposits  of  chalk  and  the 
strata  above  the  chalk,  skirt  and  partially  (particularly  vnthin 
the  limits  of  France)  overlie  this  tract.  On  the  south,  it  is 
bounded  by  the  transition  ridges  (of  slate,  greywacke,  &c.) 
which  occupy  the  forest  of  Ardennes,  overhang  the  magnificent 
defile  of  the  tlhine  from  Bingen  to  Bonn,  and  thence  extend  to 
ihe  Westerwald.  This  tract  does  not  consist  of  a  single  conti- 
nuous coal  field,  but  of  many  insulated  and  basin-shaped  deposits 
of  this  formation,  encircled  by  carboniferous  limestone  and  old 
red  sandstone.  In  many  respects  it  bears,  even  down  to  the 
character  of  its  picturesque  scenery,  a  remarkable  analogy  to  the 
coal  districts  (likewise  consisting  of  many  insulated  basins)  in 
the  south-west  of  England. 

We  find  the  most  westerly  point  of  this  extended  chain  of 
coal  fields  at  Hardinghen,  in  the  great  denudation  expoabg  the 
beds  beneath  the  chalk,  which  comprises  the  Boulonnais  on  the 
French  side  of  the  channel,  and  the  Weald  of  Kent  and  Sussex 
on  the  English ;  of  this  we  have  before  ^ven  a  general  descrip- 
tion. These  coal  mines,  and  the  c^uames  of  the  carboniferous 
limestone  associated  with  them,  which  appear  at  Marquise,  are 
situated  at  the  very  foot  of  the  escarpment  of  the  environing 
zone  of  chalk  hills ;  for  the  outcrop  of  all  the  intermediate  form- 
ations crosses  this  part  of  the  denudation  to  the  south,  and,  as  it 
were,  withdbnws  to  expose  the  coal ;  proceeding  westwards,  the 
coal  IS  worked  at  several  places  within  the  general  limits  of  the 
ovarlying  chalk-formation.  The  environs  of  Aniche  near  Douay, ' 
and  of  Monchy  le  preux  near  Arras,  present  deposits  of  this 
nature ;  the  mines  surrounding  Valenciennes  are  stili  more, 
extensive. 

In  the  environs  of  Mons,  Cbarleroy,  and  Namur,  in  a  tracts 
surrounding  liege ;  tnd  lastly  dose  to  Eschweiler  on  the  east  g^. 
Aix  la  Chapelle,  c^er  very  coosidefable  coal  fields  are  worked. 

A  general  aoooual  of  Uus  line  of  coal  fimsation  may  be  foniwl 
in  Omalins  d'Halloy  Geologie  da  Noid  de  k  France,  Journid  das 
MinM>  tnd  in  Von  Rtumei^  Geognoatich  Veisache ;   many 
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HlimsliBg  details  are  also*  given  in  VilliefoaBe  tm  la  richesae 
minerale  (torn.  ii.  p.  432  &.  seq.)  and  illustrated  in  the  magni' 
fident  atlas  of  that  work  by  sections  ezhibitine  the  contortions, 
&c.  of  the  bedSf  and  the  mode  of  working  mem,  from  PI.  25 
to  27. 

Proceeding  still  further  along  the  northern  border  of  the  same 
transition  chain,  against  which  all  these  deposits  of  coal  repose, 
we  ,find  the  more  recent  formations  (probably  of  the  tertiary 
class)  intruding  upon  it,  and  concealing  the  coal  till  we  cross 
the  Rhine  near  Bonn.  On  the  right  bank  of  that  river,  these 
again  recede  to  the  north,  ami  in  Uiis  direction  we  a^in  find  an 
extensive  0(Md  field  {proceeding  along  the  small  river  Ruhr  a  little 
above  its  junction  with  the  Rhine :  on  the  south  the  beds  of  this 
Goal  field  describe  the  segment  of  a  circle,  cropping  out  against 
alternations  of  limestone,  shale,  and  what  is  called  greywacke 
(owe  old  red  sandstone  probably),  which  separate  them  from  the 
regular  transition  slate :  on  the  north  they  are  bounded  by  the 
overlying  and  more  recent  deposits.  An  account  and  plans  of 
tills  district  may  be  found  in  Villefosse,  tom.  ii.  p.  424,  and 
FL24. 

.  A  little  on  the  south  of  the  same  district  of  transition  rocks, 
whose  northern  border  we  have  been  hitherto  pursuing,  limited 
ooal  fields  occur  in  the  countiy  between  the  Moselle  and  Rhine; 
firsts  between  Sarrebruck  and  Sarre  Louis  on  the  river  Sarre, 
WBUi,  secondly,  near  Waldmohr  on  the  banks  of  the  Glane, 
extending  to  its  confluence  with  the  Nahe  :  the  beds  of  the  for- 
mer coal  field  are  described  as  ranging  south-west  and  north- 
east, and  dipping  north-west ;  they  are  covered  with  red  sand- 
stone, and  also  surrounded  by  the  same  formation  on  the  points 
to  which  they  rise,  appearing,  therefore,  to  repose  upon  it ;  but 
these  appearances  are  very  vaguely  described;  ''sur  ces  gres 
roMgea  semblent  quelquefois  s'appnyer  les  conches  de  houille  ; " 
they  are  probably  deceptive.  A  careful  examination  of  the 
cbnntiy  between  tnis  cosu  field  and  the  northern  transition  chain 
is.  necesaarv  to  ascertain  its  true  relations.  Villefosse,  tom.  ii. 
p.  447,  ana  PL  27,  may  be  consulted  on  this  district. 

Keferstein  has  given  a  brief  but  very  clear  description  of  this 
porphyry  and  coal  district,  extending  on  the  south  of  the  slate 
mbimtams  between  the  Rhine  and  the  Moselle  by  Zweybruck 
and  &arrebnick  (Teutachland,  &c.  p.  81,  No.  1). 

-  Be  describes  die  coal  measures,  exhibiting  the  ordinary  mem- 
beis  Vk4  characten  of  this  formatioii  as  extending  between  Sar- 
immck  and  Neukirch ;  th^  contain  some  alternating  beds  of 
caibpyuferoos  limeatooe.  The  stratification  is  extremely  c6n- 
tonrted  anddidocated;  masses  of  unstratified  tnp  rocks  (com- 
pn^ing  porphyry wacke,  amygdaloid,  greenstone;  and  basalt),  are 
iii|eipM^  among  the  coal  measures.    Agates  abound  in  the 
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Qiueluilvw  oGoim  both  in  Um  porphyritiA  conglaaMito^  «il 
in  tto  coi4  Bandatone, 

'^  Thye  rtd^uuidstime  (by  this  term,  Ke&ntein  always  denotii 
file  fothetodteliegende  a»  diatrngiuaW  from  the  bmite  aaadatemX 
Ues  in  several  places  on  theseformatiomJ* 

(G.)  Coal  near  the  Vasges. 

Coal  occurs  on  the  west  side  of  the  Vosee^  but  I  am  net 
acquainted  with  any  particular  description  of  uus  tract. 

(H.)  Coal  of  the  Alps. 

Traces  of  the  coal  formation  are. rare  m  this  moontain  range; 
but  such  have  been  observed  in  gome  parts  of  it. 
M.  de  la  Beche  thus  notices  one  remarkable  instance  of  this 


'^  The  Col  de  Balme,  which  closes  the  valley  of  Chamouny  to 
the  north-east,  and  separates  Savoy  from  Switzerland,  has  long 
been  known  for  the  superb  view  which  it  commands  of  the  valley 
of  Chamouny,  with  the  Mont  Blanc  range  in  one  direction,  and 
the  mountains  of  the  Valais  on  the  other.  The  iron  cross  on  the 
highest  part  of  the  Col,  or  passage,  is,  according  to  M.  de  Saus- 
sure,  7086  French  feet  (7558^  EngUsh  feet)  above  the  level  of 
the  sea.  The  Col  is  composea  of  beds  of  clayslate,  of  limestone, 
and  of  a  few  thin  beds  of  sandstone.  The  rocks  of  the  Col  de 
J3alme  have  been  called  primitive  by  M.  Ebel,  in  his  Bau  der 
Erde  en  dem  Alpen-Gebirge,  but  were  with  more  justice  named 
secondary  by  M.  de  Saussuve.  The  beds  which  compose  them 
seem  to  be  a  continuation  of  limestones,  which  are  remarked  in 
patches  in  the  valley  of  Chamouny,  and  which  probably  once 
occupied  the  whole  length  of.the  valley. 

*^  While  crossing  the  Col  de  Balme,  in  the  autumn  of  1819,  I 
picked  up  two  portions  of  the  thin  beds  of  sandstone  above* 
mentioned,  whicn  I  found  to  contain  vegetable  impressions  pre- 
cisely similar  to  what  have  been  termed  coal  plants,  because 
they  are  usually  found  in  coal  formations.  But  i  tried  in  vain  to 
find  these  fossil  plants  in  situ,  many  parts  of  the  Col  being  too 
precipitous  to  allow  of  my  approachmg  them." 

From  iurther  conversation  on  the  subject  with  M.  de  la  Beche, 
I  am  persuaded  that  this  spot  presents  a  trough  of  neariy  vertical 
beds  belonging  to  the  true  coal  formation  squeezed  in,  as  it  were, 
between  the  primitive  ridges. 

Keferstein  notices  traces  of  coal  associated  with  porphyry  on 
the  south  side  of  the  Alps  near  Botso.  Humboldt  also  notices 
these  coal  deposits  :  they  are  on  the  banks  of  the  Adige  between 
Sais  and  St.  Feter. 

.(I.)  Coal  of  Osnubruch. 
Pursuing  the  line  of  Northern  Germany,  a  tract  containing 
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^Mnd'  appeAfv  fo  range  many  miles  on  the  sonth-west  and  soutk 
of  Hanover  between  Osnabmck  and  Hildesheim,  but  we  cannot 
jA^nr  to  any  description  of  it ;  it  may  probably  form  the  prolong- 
Meat  of  Hie  northern  line  of  coal  fields  which  we  lately  traced  at 
far  as  the  Ruhr.   '     ^ 

(K.)  Coal  and  Porphyry  Formations  surrounding  the  Harlz.* 

"  These  associated  formations  succeed  to  the  slate  mountains  of 
the  Hartz,  near  the  east  end  of  which  they  present  themselves  in 
three  points : 

1  •  llie  Opperode  district. 
'  2.  The  Ilefield  district. 

A.  The  Petersbirge  district. 

Both  the  first  lie  immediately  on  the  slate,  and  form  a  portion 
of  the  Hartz  chains.  The  third  forms  an  insulated  district  in 
ibe  Saale  kreisse.  The  coal  formation  presents  the  ordinary 
alternations  of  bituminous  shale  and  coal  sandstone,  of  the  usual 
Tarieties,  and  some  calcareous  beds  with  marine  fossils.  Tliree 
beds  of  coal  are  sometimes  found ;  the  principal  variety  is  slate 
coal. 
.  1.  Near  Opperode  (on  the  north-east  of  the  Hartz),  the  coal 
Ees  under,  and  in  partf  also  in  the  red  sandstone ;  no  porphyry 
is  fonnd  in  this  tract. 

2.  But  in  the  Ilefield  district;}:  (on  the  south-east  of  the  Hartz), 
porphyry  prevails  near  Neustadt  The  more  ancient  members  of 
this  formation  pass  immediately  into  the  greywacke  through 
modifications,  approaching  to  homstone  rocks.  The  younger 
members  are  mixed  with  more  clay,  become  sandy  and  conglome- 
r^d,  and  thus  pass  into  the  red  sandstone.  The  coal  strata  lie 
between  the  porphyry  and  the  slate  hills,  so  that  they  have  the  first 
place  in  the  order  of  superposition  (sie  ersten  zum  hangenden 
naben).  In  the  upper  formations,  the  conglomerates  and  sand- 
stonts  exhibit  themselves, 

3.  The  Petersbirge.  This  is  a  great  mass  of  the  porphyry 
formation  bounded  by  Lobegun,  Wettin,  Halle,  Landsberg,  Bitter- 
field,  and  Zorbig  (lying  a  few  leagues  south-east  from  the  Haitz). 

-  *  I  b»Te  abridged  (but  without  any  other  alteration  than  that  of  condensation)  this 
#noiuit  from  Kefientein  (Teutschland^  p.  138,  No.  1).  I  have  done  this  because  the 
JtetwuDts  I  ibrmeily  published  have  been  controverted  by  Mr.  Weaver.  It  is  well, 
Aenibtrey  to  eaUin  an  impartial  witness  as  arbitrator.  I  must  leave  the  reader  to  judge 
tMmdi  iducb  tide  the  evidence  thus  introduced  inclines. 

•  f  Thk  is  the  part  which  Freisleben  separates  from  the  true  coal  formation ;  it  extends 
l»  Mdfdiaf  and  Endotf,  and  is  coloured  in  die  map  acconipaiiying  his  work  as  rotha- 
ttdla;  bat  that  map  exhibits  also  Uic  true  coal  formation  as  nere  interposed  between  the 
ndietodte  and  the  transition  rocks. 

-  X  The  true  eoal  foimatkiii  lies  (see  the  map  accompany  Freisleben)  considerably  on 
Ae  MMk  iif  Ncwtadt.  .  The  coal  beds  descnbed  by  him  as  subordinate  to  the  rothe- 

n  on  the  contiary  on  the  south-east  of  that  town,  extending  thence  .towards  Da- 

The  whole  of  this  tract  is  coloured  as  xothetodte  in  the  mu^  wbidi  presents  the 

— '—\l  tnmsition  tocks,  coal,  porphyry,  roUielodte,*  ovedying  tf^  other  in 
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Forphyry  is  the  prevalent  rock ;  the  trpfp^r  beds  (as  #1  Nenstedt) 
l^ecoBae  conglomerated  and  approxiioate  to  the  red  saadatone. 

The  coal  measnres  occur  at  Iiobegtm,  WeUin,  Solau,  Bmehr 
wichy  and  Giebicenstein ;  they  occur  in  thepoqshyiy,  aometimes 
covering,  sometimes  covered  by  it  (the  map  accopapanying  Freis» 
leben  represents  them  as  generally  beneath  the  porphyry)  ;  the 
porphyry  above  and  below  the  coal  are  distingaishedJiythe  more 
granular  structure  of  the  former^  which  is  associated  with  the 
conglomemtes ;  the  coal  is  stratified,  but  disposed  in  aaddles^ 
troughs,  8cc.  and  often  swells  into  irregular  masses.  Where  the 
coal  measures  are  thickest,  and  no  porphyry  is  found  beneath 
them  (as  at  Wettin),  the  coal  sandstone  prevails  to  the  greatest 
depth,  and  is  often  much  like  the  greywacke. 

The  red  sandstone  lies  either  upon  the  slate  mountains  of  the 
Hartz,*  or  upon  tl$e  porphyry  of  ilefield  and  the  Petersbirge,  and 
forms  a  range  of  hills  stretching  through  Mansfield  between  the 

twopoints.t 

With  regard  to  the  porphyry  associated  in  these  coal  districts, 
I  have  to  add  to  the  above  account,  that  its  relations  with  the 
fonnations  among  which  it  occurs  are  very  obscure.     Humboldt 

*  That  is  where  the  porphjny  and  coal  are  wanting^  as  appears  ftom  the  zemainder 
of  the  lentetice.     i^et  also  tne  map  in  FVeisleben. 

+  It  appears  from  the  statement  of  Freisleben,  that  the  rotlietodte  of  these  hills 
repetet  upon  the  Wettm  ooaljkld.  His  localities  include  all  the  rothetodtc  represented 
by  the  map  accompanying  his  work  in  that  quarter ;  so  that  the  fact  of  the  superposition 
of  the  great  mass  of  the  rothetodtc  above  that  coal  field  cannot  admit  a  doubt.  It 
appears,  however,  that  a  congloaierate  resembliDg  the  rothetodtc  also  occurs  in  some 
places  beneath  these  coal  measures.  On  this  account,  Freisleben  is  inclined  to  rank  this 
field,  not  with  the  true  coal  formation,  but  with  the  carbonaceous  beds  subordinate  to 
the  rothetodtc.  His  inferences  are,  however,  open  to  doubt,  first,  because,  he  says,  he 
hatl  never  himself  seen  tlie  inferior  conglomerate  in  situ^  and  reasoned  from  spedmetu 
only  ;  and,  secondly,  because  the  occurrence  of  coi^lomerates  of  similar  character  above 
and  below  the  coal  measures  can  never  be  admitted  as  a  proof  of  identity  of  formation, 
otherwise  our  own  conglomerates  of  the  old  and  the  new  red  sandstone  must  be  considered 
as  a  single  formation,  and  the  carboniferous  limestone  and  coal  measures  be  treated  as 
subordinate  to  that  formation — a  conclusion  which,  in  the  mind  of  every  instructed  geo- 
logist, will  be  fully  equivalent  to  a  reductio  ad  absurdum,  I,  therefore,  demur  to  the 
statement  that  any  part  of  these  coal  districts  are  really  subordinate  to  tlie  rothesandstein, 
as  one  requiring  mrther  confirmalion.  Be  this  as  it  may,  however,  it  wiU  not  prove  that 
the  true  coal  formation  {which  j  as  tee  hare  seen,  is  distinct  from  these  subordinate  beds), 
is  similarly  related.  The  whole  evidence  shows,  as  clearly  as  any  evidence  can  do,  that 
the  appearance  of  this  rock  is  confined  to  the  upper  regions  of  the  coal  formation ; 
and  if  it  be  not  referable,  as  (following  Buckland),  I  believe  it  to  be,  to  the  sandstone 
series  of  the  succeeding  geological  sera  (with  which  I  again  assert,  from  personal  exami- 
nation, and  not  with  our  old  red  sandstone,  it  most  closely  agrees),  it  can  only  be  consi- 
dered as  an  upper  member  in  the  coal  series.  Humlxddt  inclines  to  consider  the  red 
sandstone  as  associated  with  the  coal  series :  La  honille,  he  adds,  paroU  le  plus  souvent 
au  detsous  du  gres  rouge,  quelquefois  il  estplacie  evidemment  ou  dans  cette  roche  ou  dans 
la  porphyrie.  He  adds  no  ofiier  facts  than  those  above  alluded  to ;  and  I,  tberefoiey 
adhere  to  the  interpretation  before  given  of  the  cases  in  which  it  is  said  to  occur  in  the 
red  sandstone. 

In  concluding  this  note,  I  have  to  correct  an  error  which  has  arisen  ftom  hasty  trans- 
cription in  Mr.  Weaver*s  aecount  <tf  the  beds  in  the  Lobegun  colliery:  he  nu^es  the 
lowest  stratum  rothetodteliegende,  whereas  it  stands  in  his  original  rothethonartigcrlie* 
f^de ;  not  the  rothetodte,  \m.t  a  red  aigSloceous  stratum.  The  point  is  not  very  mate* 
lial ;  because  Freisleben  probably  omsideved  it  as  beloDging  to  that  fonaatioD  ;  InU 
questions  of  this  kind  can  only  be  settled  by  minute  accuracy. 
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dkmnmM  diaiit  peaetrateB  the  coal  measore^  in  vanoiu  maanemt 
^omatimefl  it  covers  the  coal  immediately;  moxe  generally  it 
repoBCB  on  the  sandstone,  elevating  itself  above  this  rock  in 
domes,  towers,  and  escarped  rocks.  When  the  transition  rocks 
areniiiiedial»fy  covered  by  the  red  sandstone,  it  is  difficult  to 
say  whether  the  porphyry  associated  with  the  coal  is  referable 
to  the  traoBition  or  sandstone  series.  The  porphyry  seldom 
fomis  trae  beds  in  the  coal  measures^  but  rather  transversal  andin«* 
terpesed  masses.  He  adds,  that  these  masses  offer  many  analogies 
witn  volcanic  rocks,  and  inclines  to  favour  the  opinion,  that  the 
pretended  passage  of  the  porphyry  into  the  sandstone  is  an  illu- 
flioa  produced  by  regenerated  porphyries ;  i.  e.  by  the  subsequent 
lemuon  of  porphyritic  debris.  These  remarks  are  applicaUe 
eeneralH  to  tte  {>orphyTy  associated  in  the  coal  districts  of 
Uemmny.  From  its  intimate  connexion  in  geographical  posi- 
tion with  the  coal  districts,  I  have  included  it  under  the  same 
colour,  though  strongly  inclined  to  consider  it  as  of  subsequent 
fbnnation. 

(L.)  Coal  and  Porphyry  of  the  Thuringerwalde,  * 

The  porphyry  of  the  Thurin^erwalde  constitutes  the  highest 
portion  of  that  chain  ;  it  contams,  according  to  Keferstein,  sub- 
ordinate beds  of  coal  between  Ilmenau  and  Sahl. 

(M.)  Coaly  ^c.  on  the  Western  Borders  of  the  Chains  extending 

from  the  Thuringerwalde, 

A  small  coal  district  occurs  on  the  borders  of  the  Saxon  slate 
mountains,  not  far  from  Steinach,  near  the  point  where  they 
join  the  Fichtelgebirge^  and  porphyry  is  found  on  the  borders  of 
the  Bohemerwald,  near  Ratisbon. 

(N.)  Oreat  Saxon  District  of  Coal  and  Porphyry. 

This  is  an  extensive  district  which  may  generally  be  described 
as  lying  along  the  course  of  the  Zwickau  between  Leipzig  and 
the  Edoegebirge  ;  porphyiy  prevails.  Coal  accompanied  by  the 
usual  rocks  occurs  near  iLwickau,  at  Schonfield,  Planenschen 
srund  near  Tharand^  Sec.  sometimes  overlying,  sometimes  under- 
Igring,  and  sometimes  associated  with  the  porphyry  .f    This  dis- 

•  Thefblkiwinff  aiidef  aiedueflyfimmEeferstein. 

'  f  At  flchmfdd,  the  coal  alteniates  with  porphyry,  above  which  occur  the  following' 
Iwda:  1.  A  oon^cmierateof  porphyry  and  gneiss.  2.  Bituminous  shale  with  vegetable 
liDpraMionfl.  3.  Red  sand.  At  Zwickau  the  beds  (beginning  with  the  lowest),  1.  Wacke. 
%  JMilt.  S.  l^an  at  ten  coal  beds  alternating  with  white  grit  and  shale  containing 
fiMKble  impreMona.  4.  Sandstone.  5.  Red  grit.  The  coal  field  of  Planeschea 
pnna  it  Toan  ezteniive  than  either  of  the  former ;  here  a  range  of  sienite,  extending  oa 
ma  vght  bank  of  the  Weiaseiitz,  forma  the  fundamental  rock  on  wiiich  a  secondary  per- 

teBpoMi ;  then  ancoead  four  beds  of  coal  alternating  with  grit  and  shale,  and 
«tanan^ofa'i». 
■ffhiN  ii  no  bttnntn  in  the  coal  of  Schonftld;  although  it  abonnds  at  PlanenchaiL 
gmdrt  the  man^tmOi  vegetstioa  ispxesentedia  nil  theie minei.  (See  Stembaqp^Slorsi 
IHt  Yorwdt.') 

l2 
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trict  is  supfxwed  to  have  a  Babterraneous  ooooexion  ifi^  that  of 
P^rsbirge  near  the  Hartz. 

(O.)  Coal  and  Porphyry  of  Bohenuay  and  Bohemian  Silesia. 

A  zone  of  these  formations  crosses  these  countries  from 
south-west  to  north-east.     It  may  be  thus  subdivided : 

1.  The  Pilseu  Coal  District. — A  series  of  detached  coal 
basins  reposing  on  transition  slate^  extending  from  Merklin,  by 
Pilsen  and  Radnitz,  to  Prague.  Porphyry  does  not  occur  in 
this  tract.  • 

2.  The  Waldenburg  District. — Extending  from  Landshut  to 
Waldenburg  and  Giatz  between  the  Riesengebii^e  and  Eulenge- 
birge.  It  exhibits  both  porphyry  and  coal.*  lliese  formation^ 
alternate ;  a  chain  of  them  follows  the  slate  mountains ;  then 
succeeds  the  red  sandstone.  The  coal  is  very  irregular  in  its  strati- 
fication; the  principal  variety  is  slate  coal,  the  ordinary  coal 
rocks  occur :  the  beds  are  numerous. 

3.  'The  Pilsen  and  Waldenburg  Districts  have  evidently  a  sub- 
terraneous communication  beneath  the  intermediate  plains  in 
which  the  coal  formation  often  makes  its  appearance.  No  por- 
phyry is  seen  at  these  points. 

4.  At  Freiheit  Semile  and  Liebenau,  the  porphyry  alone 
appears. 

(P.)  Moravian  Coal  District, 

Coal,  unaccompanied  by  porphyry,  occurs  in  the  environs  of 
Brunn. 

(Q.)  Upper  Silesia n  Porphyry  and  Coal  District. 

This  is  an  extensive  district  including  the  following  towns  : 
Pless,  Freystadt,  Troppau,  lagerndorf,  JKosel.  It  lies  partly  in 
Silesia,  and  partly  in  Poland  :  in  the  former,  it  exhibits  coal 
only;  in  the  latter,  coal  and  porphyry.  The  coal  formation 
reposes  immediately  on  the  slate  mountains  of  the  Sudetenge- 
birge.  The  strata  are  elevated  in  approaching  that  chain,  but 
more  horizontal  as  they  recede  from  it.  The  coal  measures  are 
covered  by  the  porphyry,  which,  in  its  turn,  supports  the  Alpine 
(raagnesian)  limestone.  The  coal  measures  pass  by  such  a  gra- 
dual transition  into  the  greywacke  on  which  they  repose,  that, 
according  to  Keferstein,  it  is  diflScult  to  ascertain  the  exact 
demarcation  between  them.  The  usual  rocks  of  the  coal  forma- 
tion prevent  grits  of  various  textures ;  millstone  grit,  shale,  with 

*  According  to  tlie  map  and  sectiom  of  Von  JRauiner,  Ae  outcrop  of  the  principal 
coal  beds  follows  the  border  of  the  transition  rocks ;  but  this  vriter  mentions  a  congk>- 
merate  and  a  limestone  among  the  umier  beds  of  the  transition  series ;  and  as  he  (in 
oommon  wHh.  Beudant,  HumboldC,  DaubUisson^  &c.)  always  refers  the  old  red  sand- 
<tone  and  mountain  Umestone  of  Kjwl^h  geologists  to  the  transition  class,  he  very  pos- 
sibly thus  deirfgnates  them  here.  Tm  same  mi^  and  secttonftiiow  that  a  great  part  of 
the  puptoy  vd  theired  taithifW  InmerteM^  tir$  plMced  ehove  tik&great  KOi^f^tift^iifm. 
Bal  he addmiuiiiMBCM ofi9p4famdio«te  to  the  t^wndmuey  wi  Indifiiet to con«i^ 
JiK  ^an  a^  temtbU to QimjfB^  - '•  ;< 
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nodolM  of/  daf  iroastoDey  and  (carboniferous)  limaatone ;  the 
coal  is  mostly  slate  coal :  there  are  numerous  beds,  and  some  of 
Tery  considerable  thickness. 

(R.)  Coal  of  Hungary. 

The  lower  series  of  our  coal  formations ;  that  is  to  say,  our 
old  red  sandstone  and  mountain  limestone,  are  expressly,  and  by 
namei  recognised  by  Beudant,  as  reposing  on  bpth  sides  the 
TatraandExalova  mountains  (^  portion  of  the  Carpathian  chain) : 
he  refers  them  to  the  transition  class,  and  describes  them  as  grit 
of  a  red  or  white  colour,  having  a  siliceous  cement  supporting  a 
compact  limestone  with  nodules  of  chert.  On  these  repose  the 
coarser  coal  grits ;  then  some  beds  associated  with  limestone, 
jetnd  also  containing  traces  of  coal  (which,  however,  from  his 
description,  I  should  rather  refer  to  the  rothetodte  series) ;  then 
amygaaloid  and  red  giit ;  and,  lastly,  the  saliferous  sandstone. 
Coal  is  found  at  Balligorod  and  Rosocky,  near  Sanok.  . 

Another  coal  district  occurs  at  Funfkirchen,  on  the  borders  of 
Sdavonia ;  it  presents  (beginning  with  the  fundameotal  rock), 

1.  Black  limestone.  2.  Coaise  coal  grit.  3.  Slaty  coal  grit* 
4.  Shale  and  fetid  limestone.  5.  Carbonaceous  grit.  6.  Coal. 
7.  Several  varieties  of  grit.  8.  Greenstone.  9.  Red  grit. 
10.  Red  porphyry.  The  latter  beds  clearly  belong  to  the  rothe- 
todte of  Germany. 

(S.)  Coal  of  Russia, 

Coal  or  other  bituminous  formations  are  represented  by  Mr. 
^trangways  as  occurring,  1 .  In  the  north  of  Russia  near  Yarousk. 

2.  On  the  east  reposing  against  the  Ural  mountains,  near  the  source 
of  the  Chusovnga.  8.  In  the  centre  of  Russia,  at  Calouga  and 
•Toula  (where  the  great  iron  works  are  established).  4.  In  the 
•south,  at  Bakmont  on  the  Donetz.  6.  In  the  Ci'imea,  and  repos* 
ing  against  the  Caucasian  chain ;  but  these  districts  have  not 

a  been  examined  with  sufficient  care  to  asceitain  whether  the 
s  really  belong  to  the  true  coal  formation. 

{To  be  continued,) 
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m. 

Proceedings  of  Philosophical  Societies. 

KOYAL   SOCIETY. 

• 

D«0.19. — ^A  paper  was  read.  On  the  Chinese  Year,  by  J.  F. 
Davisy  Eso.  FR)$.  The  introductory  portion  of  this  paper  w;as 
occupied,  in  proving  that  no  scientific  knowledge  of  astronomy 
existed  in  China  prior  to  that  which  was  introduced  ia  ea.d^ 


IfiO  Proc€etUNg»  ef  PAiimaphical  Sooc^aei.  .  [Fra» 

timeft  I7  the  AraUaiis,  and  afterwards  by  the'Etopeaa  miiimi 
met.  The  36  eclipses  recorded  by  Confiiciiis,  are  useful  ia 
determining  points  of  chronology,  but  furnish  no  evidence  <rf 
astronomical  science  ;  the  Chinese  had  been  in  all  ages  attentive 
observers  of  the  sky,  and  of  the  apparent  changes  of  the  heavenly 
bodies.  The  encouragement  and  promotion  by  that  ever-jealous 
people,  of  foreign  professors  of  astronomy,  *  evince  that  they 
could  not,  originally,  have  been  acquainted  with  it  themselves ; 
and  this  is  also  shown  by  their  adoption  of  the  errors  of  those 
foreign  professors.  The  author  has  seen  in  an  ancient  Chinese 
book,  a  complete  delineation  of  the  Ptolemaic  system,  vriih  its 
crystalline  orbs,  and  the  earth  in  the  centre,  llie  inscriptions  in 
the  Chinese  language  on  some  of  their  ancient  instruments,  do 
not  prove  their  own  knowledge  of  astronomy ;  those  instru- 
ments were  made  for  them  by  the  Arabians  :  the  cannon  cast  for 
the  Chinese  by  Europeans  have  inscriptions  on  them  in  the  Ian- 
.^age  of  the  former. 

It  has  ever  been  the  ungrateful  practice  of  that  people  to  appro- 
priate as  their  own  every  invention  of  other  nations.  Wnen 
Mr.  Pearson  transmitted  to  China  some  of  the  vaccine  matter^ 
he  sent  with  it  a  pamphlet  in  Chinese,  containing  directions  for 
its  use ;  an  expurgated  edition  of  this  was  published,  shortly 
after  its  arrival,  in  which  nothing  appeared,  from  which  it  could 
be  learned  that  vaccination  was  not  a  Chinese  discovery. 

The  nature  of  Mr.  Davis's  astronomical  details  concerning  the 
Chinese  year,  precludes  us  from  giving  an  account  of  them ; 
ihey  were  accompanied  by  an  illustrative  drawing,  showing  the 
28  constellations  of  which  the  year  consists,  with  the  degrees 
they  respectively  occupy :  the  Chinese  have  no  solar  year. 

At  the  same  meeting  a  portion  of  the  following  paper  was  read : 
—On  Rocks  that  contain  Magnesia,  by  Charles  Daubeny,  MD. 
MGS.  Professor  of  Chemistry,  Oxford  :  communicated  by  Prof. 
Buckland  ;  after  which  the  Society  adjourned  over  the  Christmas 
Tacation  until  Jan.  9, 1823. 

Jail.  9,  1823. — The  reading  of  Prof.  Daubeny's  paper  was 
resumed  and  concluded.  This  paper  commenced  witli  an 
account  of  the  localities  of  th6  secondary  magnesian  rocks  in 
England  and  on  the  continent  of  Europe.  The  presence  of 
magnesia  in  many  simple  minerals,  and  in  the  primary  strata,  had 
long  been  well  luiown ;  but  Mr.  Tennant  was  the  first  to  detect 
its  presence  in  certain  secondary  limestones,  which  occupy  a 
considerable  space  in  the  north  of  England ;  and  corresponding 
magnesian  beds  have  since  be6n  discovered  to  exist  extensively 
on  the  continent.  This  earth  appears  to  extend  almost  through- 
out the  secondary  strata :  it  occurs  in  the  mountain  or  carboni- 
ferous lime  series  ;  in  the  zechstein  of  the  Alps,  referred  by  Prof» 
Buckland  to  the  English  magnesian  limestone;  it  has  been 
Ibiind  by  Mr.  Warburton  in  the  blue  and  in  the  white  lias,  and 
its  presence  in  them  is  indicated  by  the  springs  containing  sul- 
j^Mite  of  magnesia  with  which  they  abound.    The  presence  of 


tto— rik  »ilit  eoliteft  kma  not  bten  ascertritd  with  eertaiaty, 
mditkM  ttot  jet  been  discovered  in  the  chalk  of  this  couotiY ; 
thowh BroBgaiart  has  detected  it  in  that  neai  Paris;  and  lie 
tacaibea  the  steriUty  of  Cbampague,  to  its  presence  in  the  ohaUc 
ef  that  province.  Magnesia  also  occurs  in  the  tertiary  format 
tioiui  which,  in  many  countries,  succeed  the  chalk ;  its  presence 
IB  tiie  London  clay  is  shown  by  the  efflorescence  of  its  sulphate 
from  the  bricks  which  are  made  of  it,  and  the  springs  of  Epsom 
au^  aba  be  adduced  in  proof  of  this  :  it  has  likewise  been  found 
IB  the  t*aloa)re  grossier  of  France^  and  in  a  specimen  of  the  same 
formation  containing  nummulites,  from  near  Verona. 

After  some  remarks  on  the  importance  of  the  subject,  in  its 
conafixion  with  building  and  with  agriculture,  from  the  modificap- 
tk>B  by  the  magnesia  ot  the  characters  of  the  rocks  into  which  it 
enters,  and  from  the  effect  of  that  earth  upon  vegetation; 
Str.  D.  proceeded  to  describe  the  chemical  methods  he  employed 
in  his  examination  of  the  magnesian  rocks.  He  stated  that  our 
object  be  merely  to  detect  the  presence  of  magnesia  in  a  lime- 
stone, we  may  adopt  Dr.  Wollaston's  process,  by  carbonate  of 
ammonia  and  phosphate  of  soda ;  or  that  in  which  oxalate  oS 
anunoBia  is  used  in  conjunction  with  those  salts  ;  but  these  can- 
iiot  be  employed  in  ascertaining  the  quantuy  of  it  which  may 
txiaf. ;  for  m  both  of  them  a  portion  oi  magnesia  is  thrown  down; 
and  in  the  first,  a  part  of  the  lime  remains  unprecipitated.  For 
the  last  mentioned  purpose,  Dr.  D.  suggested  the  lollowing  pro- 
oeMy  for  the  details  of  which  he  referred  to  his  paper  on  the 
•abject  lately  published  in  the  Edinburgh  PhilosophicalJoumal. 
Dwaolre  the  substance  under  examination  in  nitric  acid,  evapo-* 
rate  the  solution  to  dryness,  so  as  to  expel  the  nitric  acid  ;  then 
dissolve  the  lime  and  magnesia  in  acetic  acid,  and  separate  them 
by  converting  them  into  sulphates :  the  only  objection  to  this 
Method  of  separating  the  two  earths  is,  that  by  too  great  a  heat, 
pari  of  the  acid  may  be  driven  off  from  the  sulphate  of  magnesia, 
and  so  the  proportion  of  that  earth  underrated ;  or,  in  consequence 
of  not  employing  sufficient  heat,  some  water  may  remain  in  the 
sak»  and  thus  tlie  quantity  of  magnesia  may  be  overrated. 

The  paper  concluded  with  a  catalogue  of  the  secondary  rocks 
in  wluob  the  author  has  found  magnesia,  with  some  account  of 
their  external  characters;  the  primitive  rocks  were  omitted 
because  the  presence  in  them  of  the  earth  in  question  is  so  well 
known.  Some  of  the  characters  of  magnesian  hmestones  afford  a 
pretamption  of  their  nature ;  their  colour  varies  from  honey- 
|«tlow  to  8affron*-red,  and  their  fracture  presents  small  crystalline 
paints,  having  a  gUmmering  lustre:  shght  effervescence  with 
aekl%  of  course,  is  a  test  only  when  the  proportion  of  magnesia 
it 'large;  but  it  is  a  sufficiently  accurate  one  for  agricmtural 

.ji.  At  this  meetinff  likewise,  the  following  paper  was  reail: 

"•iMOonnaotianB  ^ap[med  to  the  great  Meridional  Arc  extendiqg 

liPMDjl4Uitude  6<^9<  38-39'^  to  Latitude  18o.3' 23*64''  to  redoofek 
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ia  the  Parliamentaxy  Standard,  by  lieat-Col.  William  Lanbton, 
FRS.  In  this  paper.  Col.  Lambton  expressed  his  satia&ctioQ,. 
oh  account  of  the  uniformity  thereby  ootained,  that  the  com^ 
missioners  appointed  to  consider  the  subject  of  weights  and 
measures  have  adopted  Mr.  Bird's  standard.  In  order  to  reduce 
the  above  arc  to  this  standard,  the  measurement  of  it  deter- 
mined  by  the  brass  scale  must  be  multipUed  by  '0000018,  and  tlie 

Eroduct  subtracted  for  the  correction ;  and  that  by  Ramsden's 
ar  must  be  multiplied  by  *000007,  the  product  being  added  for 
the  connection.  Col.  Lambton  has  just  completed  some  measure- 
ments, which,  when  the  requisite  calculations  are  made,  he 
purposes  to  submit  to  the  Royal  Society.  He  is  proceeding  with 
nis  arc  through  Hindostan ;  if  Scindia^'s  country  continue  quiet, 
a  section  of  it  will  pass  through  Gwalior,  his  capital,  and  end  at 
Agra  on  the  Jumnah. 

Jan,  16. — Some  practical  Observations  on  the  Communication 
and  Concentration  of  the  Magnetic  Influence,  by  Mr.  J.  H. 
Abraham,  of  Sheffield ;  communicated  by  the  President.    This 

Saper  was  divided  into  three  sections ;  the  first  being  on  the 
epth  to  which  magnetism  penetrates.  In  this,  the  author 
stated,  as  the  result  of  a  numoer  of  experiments  with  steel  bars 
of  various  dimensions^  that  magnetism  does  not  penetrate  deeper 
than  the  l-20th  of  an  inch  ;  and  that  bars  of  1-lOth  of  an  inch 
thick  are  as  powerful  as  tliose  of  greater  thickness,  the  increase 
of  surface  in  the  latter  being  taken  into  consideration.  The 
second  section  related  to  the  communication  of  the  magnetic 
influence :  in  this,  soir.e  minute  directions  were  given  for  the 
formation  of  magnets  of  the  bar  and  horse-shoe  kinds,  both 
simple  and  compound ;  the  construction  of  a  very  powerful 
compound  magnet  in  the  author's  possession  was  explained  by 
means  of  a  drawing.  It  was  stated  that  magnetism,  like  electn- 
city,  extends  at  once  over  the  whole  surface  of  the  body  exposed 
to  its  influence.  If  an  octagonal  bar  of  steel  be  magnetized  by 
a  stroke  with  a  set  of  magnet-bars  along  one  of  its  sides,  each 
side^  at  the  same  distance  from  the  centre,  will  acquire  the  same 
degree  of  magnetic  power.  In  another  respect,  however,  mag- 
netism diflers  from  electricity  in  a  striking  manner :  if  a  charged 
Ley  den  jar  be  brought  into  contact  with  one  that  is  not  charged, 
the  electric  fluid  will  be  immediately  communicated  to  tlie  latter, 
and  it  will  be  divided  between  the  two  in  an  equal  proportion  ; 
but  one  bar  of  steel  being  placed  upon  another,  thougn  the  upper- 
most become  magnetized  over  its  whole  surface  instantaneously 
by  a  single  stroke  with  a  set  of  magnets,  yet  the  lower  one  did 
not  acquire  suiBScient  magnetic  power  for  the  attraction  even  of 
needle  pointings,  which  are  mucn  finer  than  iroix  fihngs.  It  was 
the  observation  of  the  magnetic  action  on  these  pointings,  that 
led  the  author  to  his  invention  for  obviating  the  ill  effects  of  diy 
grinding,  which  the  Society  of  Arts  had  crowned  with  their 
^Id  medal.  In  the  last  section  of  the  paper,  some  phaenomeua 
u  polarity  were  described.    The  author  has  succeeded  in  giving 
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•evMlfrtdes  to  a  mtgaet  by  the  following  method :  he  took  a 
•etof  magnetBy  and  weiito?er  a  bar  with  them  in  one  direction, 
iroin  one  end  to  the  middle,  then  turning  the  set  round  went 
en  from  the  middle  to  the  other  end,  thus  leaving  off  with  the 
same  pole  that  he  began  with :  the  bar  so  ma^etized  possessed 
similar  poles  at  the  ends,  and  exhibited  opposite  polarity  in  the 
middle :  in  this  manner  ewen  five  poles  may  be  given  to  a  single 
bar  of  steel. 

At  the  same  meeting,  the  reading  was  commenced,  of  Obser* 
vations  on  Magnetism,  by  John  Macdonald^  Esq«  FRS. 


LINNEAN    SOCIETY. 


.  Jaa.  21,  1823. — ^The  following  papers  were  read  : — Descrip* 
tion  of  three  Insects  of  Nepaul,  by  Major-Gen.  T.  Hardwicke. 
FLS. 

Description  of  a  Tail-less  Deer,  Native  of  the  Snowy  Moun- 
tains of  Nepaul,  by  the  Same. 

Perhaps  the  Cervus  pygargus  of  Pallas  :  head  the  size  of  that 
of  a  Aill-grown  stag  ;  horns  trifurcate,  tuberculated  at  the  bas& ; 
neck  curved^  like  that  of  a  camel,  with  a  mane  on  the  back; 
when  walking,  carries  its  head  in  a  horizontal  position.  Though 
called  tail-less,  it  has  the  thick  rudiment  of  a  tail,  four  or  £ve 
inches  long.  Colour,  a  brownish  ash-colour ;  darkest  along  the 
donal  line.  The  following  are  some  of  the  dimensions  of  the 
specimen  examined^  which  was  presented  by  the  Court  of  Cat- 
mandu  to  the  British  resident,  and  is  now  in  the  menagerie  of 
the  Marauis  of  Hastings,  in  his  .park  at  Barrackpore.  Length 
of  head  t  foot  5  inches,  ditto  of  neck  3  feet  5  inches,  ditto  of 
body  2  feet  5  inches,  total  length  7  feet  3  inches ;  height  4  feet 
Sinches,  circumference  round  the  abdomen4feet9  inches.  Though 
the  animal  has  been  accustomed  to  the  society  of  man  for  two 
years,  yet  it  still  brings  its  horns  into  a  position  of  offence  or 
defence  when  approached  ;  it  is  not,  however,  fierce  ;  but  may 
eanly  be  led  by  tne  horns. 

GEOLOGICAL    SOCIETY. 

'Nov.  1  and  16.— A  paper  was  read  "  On  the  Geology  of  Hun-^' 
r/?  by  the  Hon.  W.  T.  H.  Fox  Strangways,  MGS . 
le  author,  after  stating  that  calcaire  grossier  is  found  in  the 
immediate  vicinity  of  Vienna,  follows  the  course  of  the  Danube^ 
'and  enters  near  Presburg,  the  lesser  plain  of  Hungary;  this 
pbia  isbomided  on  the  west  by  the  hills  called  Leitha  Gubergejr 
aM  a' granitic  chain,  which  is  connected  with  the  White  HiUs 
Wid  the  Carpathians.  These  ranges  form  the  ^orge  of  thie 
Dttimbe  at  F^bur^ ;  on  the  south  is  a  branch  of  the  Alps  of 
Slytfia  aad  Garinthia ;  on  the  north  are  the  ramifications  of  the 
nartbera  pairt  of  the  Carpathians ;  on  the  east,  the  hills  of  the 
fbiest  of  liakony,  througn  a  gor^e  of  which,  between  Gran  and 
BtidB)  tke  Danube  finds  its  way  mto  the  great  central  plain  of 
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"Uxmigixy^  The  author  rappoBes  the  whole  of  the  leeshr  pltm  of 
HuB^fBrj  to  be  composed  of  cakaire  gvoeeier,  fiiid  the  eewrel 
locahtiee  in  which  he  observed  it  are  enumenited  '^  leaving  this 
plaiD^  and  proceeding  northwards,  he  crossed  the  granitic  chain 
which  Ues  between  the  valleys  of  Nvitra  and  Thuroez,  andcoati- 
lining  his  route,  ascended  Mount  Fatra,  the  lower  part  of  which 
is  composed  of  shale,  above  which  is  a  hard  oolitic  limestone 
which  the  author  believes  to  be  only  the  lower  bed  of  the  cal- 
c^aire  grossier. 

On  the  right  bank  of  the  Vag,  opposite  the  town  of  Rosen* 
berg,  are  some  conical  hills  of  hard  white  calcaire  grossier,  on  a 
rock  of  which  is  the  ruined  castle  of  Dyombir.  This  rock  conti- 
nues to  form  all  the  hills  on  the  right  bank  of  the  river,  and 
behind  them  are  seen  the  high  summits  of  the  Carpathians, 
among  which  the  conical  Mount  T-epla  is  most  conspicuous. 
The  calcaire  grossier  during  all  this  space  resembles  that  which 
forms  the  left  bank  of  the  Danube  between  Ratisbonand  Passan. 
Before  arriving  at  Ocholicsna,  the  beds  of  calcaire  grossier  ter- 
minate  cm  the  north  side  of  the  valley,  throwing  up  a  bold 
escarpment  towards  tlie  magnificent  ^loup  called  collectively 
the  Mount  Tatra,  and  of  which  the  Krivan  (esteemed  the  loftiest 
of  the  Carpathian  chain),  rising  into  the  form  of  a  cone,  forms 
the  western  extremity. 

Most  of  the  high  valleys  in  the  north  of  Hungary  are  poor  and 
ill  cultivated ;  bare  of  wood,  except  a  few  stunted  pines.  Conti- 
nuing his  route  eastward^  Mr.  Stran^ways  found  the  country  to 
consist  chiefly  of  shale  and  grit,  which  extends  nearly  as  far  as 
the  neighbourhood  of  Eperies.  On  the  road  to  Bartpha^  it  is 
interrupted  by  a  nanow  band  of  a  dark  porphyritic  granite, 
which  rises  into  detached  conical  hills  near  tne  post  Temyo. 
On  the  westernmost  is  situated  the  fortified  town  of  S^eben. 
Kear  the  town  of  Bartpha  is  a  reddish  shale  and  sandstone, 
which  constitute  the  mass  of  the  continuous  range  of  the  Carp^* 
thians.  Crossing  this  range  by  the  jpass  of  Dukla,  he  entered 
by  the  valley  of  me  San,  the  vast  plains  of  Poland,  highly  culti- 
vated, and  in  every  way  a  contrast  to  the  poor,  but  vaned  moun- 
tains of  Hungary.  Gallicia  is  a  plain  of  vast  extent ;  in  this 
rich  but  uniform  country,  natural  sections  and  interesting 
scenery  are  found  alone  on  the  banks  of  the  rivers.  The  whole 
country  appears  to  be  a  sandy  lime,  sometimes  resembling  chalk. 
West  of  Leopol,  the  soil  is  a  light  yellowish  sandy  earth,  resem- 
bUng  that  of  the  richest  part  of  the  calcaire  grossier  of  the 
Netherlands.  East  of  Leopol  is  a  deep  black  soil  exactly 
resembUng  that  of  the  most  fertile  parts  of  Russia ;  both  appear 
to  cover  the  same  formation,  and  they  are  equally  productive. 

Dec.  6. — A  paper  was  readj  "  On  the  Geology  of  some  Parts 
of  Arabia,  and  some  Islands  in  die  Persian  Gnlph/'  by  J.  B. 
Eraser,  Esq. 

This  ptper  contains  geological  observations  on  a  pait  of  the 
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of  AnlM,  aiid  several  iskuiclB  in  the  Pemian  Gulph,  Mid 
eeeoaqpanied  by  ^pechneiui  collected  in  the  coimtrieB  which 
MdeectJbeB.  On  a  voyage  from  Bombay  to  Bushire  (near  the 
keed  of  the  Persian  GKuph);  Mr.  Fraser  bad  an  opportunity  of 
extmimng  the  country  round  Muscat^  and  for  a  distance  of 
seme  iniles  in  the  interior ;  where  there  is  a  considerable  extent 
of  serpentine  and  of  stratified  calcareous  rocks.  He  landed  also 
en  the  island  of  Rishm,  consisting  of  a  formation  probably  very 
recent ;  while  the  rocks  on  Ormus  seem  almost  wholly  primitiye. 

Two  letters  were  read  from  W.  Hamilton^  Esq.  his  Britannic 
Majesty's  Minister  Ptenipotentiar}^  at  the  Court  of  Naples^  to  Dr. 
Gfaraunyifley  MGS.  giving  a  description  of  the  late  eruption  o£ 
Veeavius. 

Dec.  20.— Part  of  a  letter  to  Dr.  WoUaston,  VPGS.  from  Dr. 
Ktton^  was  read,  containing  an  account  of  the  geology  of  the 
Ticknty  of  Boulogne,  and  notifying  the  author's  intention  to 
present  a  memoir  on  this  subject  to  the  Society.  This  notice 
was  accompanied  by  a  map  and  sections  of  the  district;  included 
by  the  chalk,  from  ine  place  where  it  leaves  the  sea  near  Wissant, 
to  where  it  rejoins  it  to  the  west  of  Neufchatel  and  Samer. 

A  paper  from  George  Cumberland,  Esq.  was  read,  describing 
the  strata  round  Dursley,  Stroud,  and  other  places  on  the  Banks 
of  the  Severn,  and  in  the  county  of  Gloucester,  with  a  descrip^ 
lion  of  some  fossils  found  in  several  beds  of  the  oohte  formation. 
■  Jan.  3. — A  letter  was  read  from  the  late  Rev.  John  Wright, 
vector  of  one  of  the  principal  parishes  in  Nassau,  on  the  Bahamas, 
transmitted  to  Professor  Buckland,  in  compliance  with  a  late 
circular  letter  from  Earl  Bathurst  to  the  colonies,  giving  an 
account  of  the  geolo^cal  structure  of  th^  Bahamas. 

These  islands,  which  stretch  in  length  not  less  than  600  miles,. 
iqppear  to  be  a  very  recent  formation.  They  are  all  calcareous, 
nA  have  a  strong  resemblance  to  each  other  in  their  general 
features.  A  very  full  and  interesting  account  of  their  physical 
stnicture«  products,  and  geographical  relations,  is  furnished  by 
Mr.  Wright's  paper,  with  a  description  of  some  curious  caverns^ 
andyalawle  salt  lakes  in  which  many  of  them  abound. 


Article  XI. 


.    8C1BNTIFTC  INTELLIGENCE,    AND    NOTICES    OF    SUBJECT* 

CONNECTED    WITH    SCIENCE. 

I.  Eieeiro'Magnetic  Experiment.    By  Prof.  Oersted. 

Although  there  are  many  proofs  that  every  point  in  the  circumfe- 
lence  oi  a  round  ealvanic  conductor  has  an  equal  action  on  the  mag* 
Betic  needle,  yet  it  appears  that  several  authors  are  of  the  contrary 
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opinion.  The  reason  of  ibis  may.  be,  that  «o  ineUiod  baa  UAeitdtoeae? 
devised  of  giving  the  needle  any  deiiired  ailualioii.wifch  reaped  Co  Ifar 
conductor;  and  although  Pnggendorf  has  thrown  much  ligfat  on  th» 
subject,  by  employing  magneta  for  the  purpose  of  giving  tba  noodle 
any  situation  at  pleasure,  yet  the  respective  intensity  of  action  wbicb 
each  point  exerted  on  the  needle  remained  undecided  in  hia  expe- 
riment. 

Prof.  Oersted  has  endeavoured,  by  the  following  experiment,  to 
Temove  all  doubts  on  this  subject.  A  brass  wire,  10  feet  long,  and 
i«d6th  of  an  inch  in  diameter,  is  placed  in  a  perpendicular  position  on 
the  side  of  a  column,  at  the  raidale  of  which  is  a  stand  to  place  the 
needle  on.  Both  ends  of  tlie  wu*e  are  placed  in  small  vessels  filled 
with  mercury ;  by  these  it  communicates  with  a  single  pair  of  plates  on 
the  Professor's  construction,  in  which  the  vessel  is  of  copper;  and  in  order 
to  prevent  the  influence  of  the  other  parts  of  the  apparatus,  this  is  so 
constructed  that  they  remain  far  distant  from  the  needle  during  the 
experiment.  The  galvanic  apparatus  is  fixed  on  the  middle  of  a  pole 
JO  feet  long ;  one  of  the  conductors  passes  over  the  upper  end  of  the 
pole,  and  the  other  beneath  the  lower  one  ;  and  from  thence  they  are 
brought,  in  a  horizontal  direction,  each  into  contact  with  the  mercury 
in  one  of  the  small  vessels.  The  entire  apparatus  is  of  a 'rectangular 
figure. 

The  pole  with  the  galvanic  apparatus  is  now  made  to  revolve  in  a 
circle  around  the  perpendicular  wire  and  the  needle :  during  the  expe« 
rimenty  therefore,  every  point  in  the  wire  will  constantly  change  its 
position  with  respect  to  the  galvanic  apparatus,  and  will  be,  in  succes* 
sion,  on  tl)e  inner  and  on  the  outer  side  of  the  galvanic  chain.  In  a 
series  of  experiments  in  which  the  apparatus  went.round  at  least  three- 
fourths  of  the  circumference,  the  needle  constantly  exhibited  the  same 
declination  which  it  had  at  the  moment  when  the  galvanic  circuit  was 
completed.  It  appears,  therefore,  from  these  experiments,  that  no 
doubts  .can  be  entertained,  but  that  every  point  in  the  circumference 
of  the  conductor  has  the  same  efiect  upon  the  magnetic  needle. 

II.  Existence  of  Metallic  Veins  in  the  Transition  Limestone  of  Plymowtlu 

It  has  hitherto  been  believed,  that  the  extensive  strata  of  limestone 
in  the  neighbourhood  of  Plymouth,  which  belong  to  the  Transition  class 
of  Werner,  or  to  the  Submedial  order  of  the  Rev.  W.  D.  Conybeare's 
new  arrangement  of  rocks,  are  altogether  devoid  of  metallic  veins; 
The  Rev.  Richard  Hennali,  in  his  "  Succinct  Account  of  the  Lime 
Rocks  of  Plymouth,"  lately  published,  being  the  Substance  of  his 
communications  respecting  them  to  the  Geological  Society,  says, 
p.  18,  *'The  bed  of  Plymouth  limestone  appears  to  be  entirely  free 
from  all  metallic  veins  ;  and  I  have  not  seen,  nor  have  I  heard,  of  any 
thing  tending  to  what  miners  would  call  a  lodcy  of  any  of  the  metals, 
having  ever  been  discovered  in  any  one  of  the  quarries  that  have 
hitherto  been  opened.  It  is  true  that  indications  of  the  presence  of 
iron^  and  also  of  manganese^  may  occasionally  be  seen,  as  a  colouring 
matter,  in  particular  spots ;  but  always  thinly  spread,  and  never  in  any 
vquantity.*' 

Mr.  Hennah  also  states,  that,  in  a  single  instance,  he  has  observed 
*^  spots  of  pyrites  in  fragments  of  limestone  and  slate,''  found  in  sinking 
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^9M}9t  SUmmIioum;  and  that  he  hat  been  told,  that  in  digging  an- 
oAer  well,  on  the  road  leading  from  Plymontb  to  Cat-Down ;  **  parti- 
cha  ofpyritei  were  obterred  by  the  workmen  employed,  and  also  a 

Sptf  ^copper  r  but  he  expresses  strong  doubts  of  the  accuracy  of 
rektion. 
It  appears,  from  the  following  circumstance,  that  this  subject 
demanda  a  more  rigorous  investigation :  in  a  collection  of  specimenr 
Urorn  .the  PlymouUi  limestone,  recently  brought  to  London,  is  an 
assemblage  of  small  quarts  crystals,  mmgled  with  crystalline  galena  / 

ra  the  galepa  are  small  lenticular  crystals  of  carbonate  of  iron,  and: 
amorphous  mass  of  quartz  into  which  the  crystals  pass,  is  mixed^ 
with  a  greenish-ffrey  substance  not  unlike  chert,  m  which  are  dissemi- 
nated nitnute  cubes  of  iron  pjfrites.  The  entire  specimen  bears  every. 
dmacter  of  having  once  formed  part  of  the  lining  of  a  cavity  in  a  vein  r 
it  was  procured  from  a  quarry  at  Cat-Down. 


Article  XII. 
NEW  SCIENTIFIC  BOOKS 

PREPARItfO   FOR   POBLICATIOX. 


Observations  on  the  Functions  of  the  Digestive  Orsans,  especially 
those  of  the  Stomach  and  Liver ;  with  practical  Remarks  on  the  Treat- 
ment of  some  of  the  Diseases  to  which  these  Organs  are  liable.  By  W. 
Front,  MD.  FRS.  &c.  &c. 

*^*  This  Work  will  comprise  the  results  of  an  experimental  inquiry 
iato  the  nature  of  some  of  the  more  important  chemical  changes  which 
take  place  during  the  digestion  and  assimilation  of  the  food.  The 
practical  remarks  will  principally  relate  to  the  proper  adjustment  and 
use  of  remedies,  and  to  the  pernicious  effects  liable  to  be  produced  in 
delicate  habits  by  the  constant  operations  of  various  slowly  acting- 
causes,  especially  impure  or  hard  waters :  illustrated  by  analyses  oi' 
the  principal  waters  iu  common  use  in  the  metropolis  and  Its  vicinity. 

An  Account  of  an  Expedition  from  Pittsburgh  to  the  Rocky  Moun- 
taina,  performed  in  the  Years  1S19, 1820,  by  Order  of  the  Hon.  J.  H. 
Cattioun,  Secretary  of  War,  under  the  Command  of  Major  8.  U.  Long,, 
of  the. United  States,  Topographical  Engineer.  By  Edwin  James^ 
Bqtjimist  and  Geologist  to  the  Expedition.  In  Three  Volumes,  with 
Maps  and  Charts. 

.  An  Account  of  a  Voyage  to  Greenland  in  the  Summer  of  18^,  with- 
an  accurate  Map  of  that  remote  Region,  by  Mr.  Scoresby. 


JUST  PUBLISHED. 


A  Universal  Technological  Dictionary,  or  familiar  Explanation  of 
the  Terms  used  in  all  Arts  and  Sciences ;  containing  Definitions  drawn 
from  original  Writers,  and  illustrated  by  60  Plates,  and  very  nume- 
I^/Wood-Guts  of  Diagrams,  Arms,  &c.  By  George  Crabb,  AM, 
Asfliar  of  *f  English  Synooymes  Explained."  In  Two  Volumes,  4to» 
^       Si.  Ss. 


TrmmeAotm  of  the  Rojai  Geological  Sede^  of  CoimniH,  iaetitaiei 
VA.  i  1, 1814.    Vol.  H.  with  Six  Mi^,  Stc.    8to«    15i. 

Dr.  Faithhom  on  Diaeesee  of  the  Liver  and  ^liar^^JSkysteBri,  compve* 
hendiog  those  various^  exteoaivOy  and  often  c^oaipliealed  Diaordenof 
the  Digestive,  Internal  Organs,  and  Nervous  System,  originatii^  fipaoi 
llieae  Sources.  The  Fifth  Edition.  With  an  Appends  of  Csnes, 
IDustrative  of  the  PdnGiples  of  Treatmmit*    8va»    9s.  Boards. 

A  new  Map  of  the  Ear,  exhibiting  its  external,  nutermediate,  and 
internal  Structure,  t^ether  with  the  principal  Nerves  and  Blood  Voft» 
sels  in  its  immediate  vicinity,  designed  as  an  Anatomical  Illustration  of 
that  important  Organ.  By  J.  H.  Curtis,  Esq.  Aurist  to  the  Kiagi 
$s.cokured. 

Researches  reapectii^  the  Medical  Powers  of  Chlorine,  paiticiilariy 
in  Diseases  of  the  Liver ;  with  an  Account  of  the  new  Mode  of  apply*- 
ing  the  Agent,  by  which  its  Influence  on  tbe  System  can  be  shewed* 
By  W.  Wdlace,  MRIA.  Member  of  the  Royal  College  of  Surgeons  in 
Ireland,  Lecturer  on  Anatomy  and  Surgery,  &c.  Svo, 

A  new  View  of  the  Infection  of  Scarlet  Fever,  illustrated  by  Remarks 
on  other  contagious  Disorders.  By  W.  Macmichael,  MD.  FRS.  &c. 
Physician  Extraordinary  to  the  Duke  of  York,  &c.     Svo. 


Article  XIIL 
NEW  PATENTS. 


J.  Brindley,  Finsbury,  near  Rochester,  ship-builder,  for  improve- 
ments in  the  buildings  of  ships,  &c. — Oct.  18. 

T.  Leach,  of  Blue  Boar-coat,  Friday^treet,  Cheapside,  for  an 
improvement  in  steam-engines*  Communicated  to  him  by  a  foreigner. 
—Oct  25. 

W.  Piper,  of  Cookley  Iron-works,  Wolverley,  Worcestershire,  civil 
engineer,  for  several  new  anchors,  for  the  use  of  shipping  and  other 
vessels. — Nov.  1 . 

A.  Flint,  of  Uley,  Gloucestershire,  engineer,  for  a  machine  for 
scouring,  pising,  and  washing  of  woollen  cloth. — ^Nov.  1. 

J.  Oxford,  of  Little  Britain,  for  an  improved  method  of  preventing 
premature  decay  in  timber,  metallic  substances,  and  canvass.-^ 
Nov.  1. 

J*  D.  Moxon,  Liverpool,  ship-owner,  for  improvements  in  the  con- 
struction of  bridges,  and  works  of  a  similar  nature. — Nov.  9. 

F«  Deakin,  Birmingham,  sword  manufacturer,  for  an  improvement  in 
the  manufacture  of  holster-cases,  cartouch-boxes,  and  certain  other 
description  of  cases.— Nov.  9. 

J.  Jekyll,  of  Roundhill  House,  Wincanton,  Somersetshire,  for  im« 
provements  in  steam  or  vapour  baths.— Nov.  9. 

R.  Roberts,  of  Manchester,  civil  engineer,  for  improvements  in  the 
process  of  weaving  plain  or  figured  cloths,  or  fabrics.«*-Nov.  U. 

J.  Egg,  Piccadilly,  sun-maker,  for  certain  improvements  in  the  con- 
struction of  gnns  and  fire-anaS|  upon  the  aeif-priming  and  detonatii^ 
principle.— Nov.  26. 
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Article  XlV. 
METEOROLOMCAL    TABLE. 
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tullllliim  at  9  A.  M.  on  die  day  indiated 


St  odainn.    A  dwh  dootM  tbu 


-f .. 


RBMAHKS. 


Twelfth  Mouth. — 1.  Rainj.  2.  Fine  day:  niny  night.  S.  Fme.  4.  Rainy. 
5.  Fine  day ;  between  c%ht  and  nine,  p.  m.  rain  commenced  with  a  very  bnsk  wind 
ftom  the  SW,  which'  increased  during  the  night  to  a  violeiit  gale.  6.  Very  windy 
tnwning;  doiidy.  7.  Feggy.  8,  Fine.-  9.  Cloudy.  10.  Very  fine  monsng:  §ne 
day.  11.  Hoarftoflt:  very  foggy  day:  cleared  off  at  nig^t.  12.  Hoar  ftesfc:  fine 
<lay.  13.  Fine.  14.  Foggy.  15.  Cloudy.  16. 'Raw  cold:  overcast.  IT.  Foggy. 
18.  Qoudy:  atmosphere  heavy.  19.  A  strong  bleak  wind.  80.  Bleak.  2L  Fine 
and  dear.  82.  Fine.  23,  24.  Cloudy.  85.  Ckmdy  and  fine.  86.  Fine:  bright 
moonlight  night.  27.  Fine:  dear.  28.  Hoar  frost.  29,  SO.  Fine.  31.  A  little 
snow  in  the  afternoon. 


RESULTS. 

Winds;  N,  1  ;  NE,  13  ;  E,  5;  SE,  2;  SW,  6;  NW,  4. 

Barometer :  Mean  height 

For .  the  men th 30*208  indies. 

For  the  lunar  period,  en^g  the  5th 29*743 

For  12  days,  ending  the  5th  (moon  north)  .  . 29»590  " 

<  For  15  days,  ending  the  20th  (moon  south) 30*373 

Thermometer:  Mean  height 

For  the  month 33*548^ 

For  the  lunar  period.. « ,  37 '724 

For  29  days,  the  sun  in  Sagittarius. 38*172 

Evaporation. .' ,,., ^ ...••*0«98in. 

Rain.  ....,.•/. 1«36 
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Article  I. 


Memoir  an  the  probabk  Situation  and  Prospects  o^fh^  Expedition 
under  Capt.  Parry.    By  Henry  EdmonstohV  Esq.* 

(To  the  Editor  of  the  Annab  of  Philosophy.) 

SIR^  Jaii.7, 188S. 

.  The  last  ships  of  the  season  have  lon^  since  airiyed  from 
Dayis's  Straits,  the  year  has  closed,  and  tune  slips  on ;  yet  w^ 
hear  no  tidings  of  our  countrymen^  who,  twenty  months  ago^ 
sailed  on  the  expedition  for  the  discovery  of  a  North  West 
Passage*  The  puolic  mind,  seldom  long  alive  to  any  thing,  bat 
lately  awakened  for  a  moment  to  this  subject  by  the  return  of 
dapt.  Franklin>  seems  again  to  have  sunk  into  its  usual  state  of 
rqiose.  Did  our  adventurers  but  know  how  small  a  share  pf 
the  general  s^pathy  and  attention  their  situation  engrosses  at 
any  given  period,  it  would  not  much  tend  to  cheer  the  dulnes§ 
t)f  their  long  and  dreary  polar  winter.  But  though  in  some  mea* 
sure  forgotten  hy  their  country,  they  live  in  the  hopes  and  fears 
of  kiodiid  and  friends  left  behind,  and  in  the  anxieties  of  those 
who  know  how  to  estimate  the  ma^itude  and  .danger  of  the 
enterprise,  and  to  do  justice  to  their  heroism  and  intrepidity. 
The  indifference  on  the  part  of  the  public  at  large  is  peculiarly 
iDojudged,  for  at  no  stage  in  the  history  of  this  extraordinary 
project,  since  it  was  first  set  on  foot  by  Cabot,  did  it  ever 
possess  such  an  intensity  of  interest  as  it.  does  at  the  present 

■ 
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moment.  To  every  mind  of  reflection  and  sensibilifyy  I  do  not 
doubt  but  that  this  sentiment  will  be  sufficiently  faouliar.  But 
for  the  purpose  of  rousing,  and,  if  possible,  of  keeping  alive, 
attention  to  the  subject,  it^will  bf  the  business  of  the  foUowing 
remarks  to  place  some  of  the'cirtunlstahces  connected  with  it  in 
as  prominent  a  point  of  view  as  the  shortness  of  the  time  within 
which  I  have  to  prepare  this  article  will  allow.  I  obtrude 
no  speculations  on  the  importance  of  a  north-west  passage. 
This,  together  with  the  history  of  the  various  attempts  made  to 
efiect  it,  are  well  known  to  all  who  are  the  least  conversant  with 
the  study  ^of'^^mMCiM  ^^g^Miyl  I  mfty,  hoWdver,  hazard 
one  observatibh,  itikt,  setting  aside  evlBry  other  consideration,  it 
does  appear  to  be,  under  suitable  circumstances,  an  object 
worthy  of  the  first  maritime  nation  in  the  world,  to  take  the  lead 
in  determining  all  questions  of  this  kind,  even  though  no  other 
result  should  follow,  than  the  asoertainipg  of  a  geographical  fact. 
Such  exploits  are  in  s'ttirit  a6cora&hce  with  many  of  our  most 
interesting  national  associations  and  habits.  Besides,  to  Great 
Britain  belongs  the  glory  of  having  first  instituted  vovages  of 
discovery  for  the  mere  purposes  of  extending  the  bounchtries  of 
natural  Knowledge,  and  Of  benefitidg  man^nd.  Moreover,  it 
belongs  to  the  reign  of  George  III.  and  will  transmit  that  reign 
^'pCMterity,  with  a  lustre  that  will  thrpw  into  shade  many  of  tue 
political  eV9nt»^  lingular  as-  they  have  been^  which  have  occurred 
during  the  sixty  years  that  it  lasted.  Much,  it  is  true,  had  been 
done  previonii  to  the  AOcesmon  of  Our  late  monarch  towards  per- 
fecting the  knowledge  of  the  globe,  but  it  had  been  done  with 
selfish  add  sordid  views,  for  the  sake  of  national  or  individual 
Wicliittiettt;  It  was"  reserved  for  this  country,  in  our  own  titties, 
t^^^et  an  6x»m]ple  of  beneficence  such  as  the  world  had  never 
^HtAcMMdi  vit4  the  exploring  of  new  and  distant  regions  in 
beAet  that  civilization  and  iiappiness  might  be  more  widdy 
flltfulied.*^  The  north-west  expedition  then,  had  it  no  otto 
dlaim  ixf  our  regard,  would  be  entitled  to  it  on  the  ground  of  its 
havibg  heen  sent  out  in  furtherance  of  those  laudable  aiid 
^tightened  designs.  But  it  also  has  its  own  peculiar  claims; 
Midi)  indeed,  as  are  csdeulated  to  call  forth  our  utmost  solicitude 
itnd  adtniftttion. 

-  -Wo  know  that  a  tdrtain  number  of  our  countrymen  have  now 
been  ab^nt  for  a  long  period  on  a  most  perilous  service ;  that 
they  have  already  encountered  one  hyperborean  winter,  iind 
must  now  be  amidst  the  hardships  and  privations  of  another ;  in 
regiond,  perhaps,  never  before  visited,  certainly  never  befinie 
resided  in  by  Koropeans,  and  under  circumstances,  though  ndt 
altogether  new,  ih  the  highest  degree  trying  and  difficult;    We 

:  *  It  fo  a  iWet  not  vndeserfing  of  notfet^  that  the  first  expedition  tent  out  with  tke 
views  here  stated,  sailed  shortly  after  the  accession  of  his  late  Majesty ;  while  the  last, 
and,  perhaps,  the  only  important  achievement  of  the  kind  remaining  to  be  accom^  lished, 
left  the  eocmtrjr  in  th6  yet^  tn  which  1h)  4M 
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know  fheift  to  be  bold  and  resolute ;  zealous  and  persevering  in 
ihe  discharge  of  their  duty,  dreading  nothing  so  much  as  failure* 
On  the  other  hand^  there  is  the  experience  of  a  former  voyage  ; 
the  prospects  thence  opened  out,  a  certain  share  of  national 
reputation  hanging  oti  the  event,  the  honour  that  must  accrue 
from  success ;  nay,  that  must  attach  even  to  failure.  In  short, 
a  th6nsand  considerations  all  of  them  most  deeply  interesting, 
and  tending  powerfully  to  fix  on  this  expedition  the  notice  of  the 
tvorld,  and  assuredly  to  engage  our  warmest  sympathies  on 
biehalf  of  those  who  have  embarked  in  it.  A  few  conjectures 
then^  respecting  the  probable  situation  and  condition  at  present 
of  this  brave  band,  and  also  as  to  their  prospects  for  the  future, 
will  not,  Ive  hope,  be  considered  mistimed  at  this  season;  to  us 
one  of  rejoicing  and  festivity,  to  them,  probably,  one  of  dreari* 
neits  and  darkness. 

Next  to  the  honour  of  participating  in  their  hazardous  pursuit, 
is  the  pleasure  we  derive  from  following  them  in  our  mind's  eye, 
dr  from  tracing  their  fancied  route  on  the  map ;  joining  in 
their  labours,  and  entering  into  their  difficulties.  While  thus 
employed,  we  feel,  as  if  by  taking  a  part,  we  lightened  their 
toils ;  and  we  at  all  events  discharge  the  duty  we  owe  them  of 
taking  a  lively  concern  in  their  affairs,  the  belief  of  which  on 
their  part,  we  may  be  assured,  helps,  perhaps,  more  than  any 
thing  else,  to  cheer  the  dull  monotony  of  their  abode,  and  con- 
stitutes one  of  the  principal  means  of  enabling  them  to  bear  up 
under  the  jpressure  of  hardships  or  misfortunes.  Let  us  then 
etideavotir  to  follow  them,  and,  if  possible,  to  find  them  out. 

Various  situations  present  themselves  in  which  we  may 
imagine  them  to  be  placed,  some  of  them  more  or  less  difficult ; 
some  of  them  dangerous.  Before  pointing  these  out,  however, 
W€&  fthall  attempt  to  assign  the  limits  so  far  as  respects  latitude 
and  longitude,  within  wnich  their  course  must  have  lain,  and 
.within  vvhich  they  must  in  all  probability  be,  if  alive,  and  their 
object  still  unattained.  In  doing  this,  although  there  be  few 
data  of  any  kind,  and  still  fewer  upon  which  we  can  approxi- 
mate with  any  thing  like  precision  to  the  spot  that  they  are 
likely  to  be  now  occupying,  we  can  at  least  say  with  some  cer- 
tainty where  they  are  tiot ;  and  even  this  negative  knowledge,  in 
the  absence  of  something  better,  is  not  wholly  unimportant. 

It  is  not  easy  to  guess  accurately  where  the  entrance  from  the 
North  Atlantic  has  been  made.  The  experience,  however,  of 
the  former. voyage — the  fact  of  their  not  having  been  traced  or 
heard  Of  by  any  of  the  whalers — the  views  of  Capt.  Parry  him- 
self— and  other  considerations — ^lead  to  the  belief  that  the  place 
of  entrance  has  been  sought  for,  and  found,  either  through  Hud- 
son's, Frobisher's,  or  Cumberland  Straits,  and  thence  northward 
by  either  Sir  Thomas  Rowe's  Welcome,  Repulse  Bay,  or  Fox's 
nrthest.  It  will  save  some  trouble  if  we  at  once  take  this  for 
granted. 

m2 


164      JIfr.  Himofutan  M  the  Siiuatum  and  Protpecti    P!Aaec9» 

Cape  Chidley  in  6(P  north  latitude,  at  the  south  entranee  of 
Hudson's  Straits^  and  Possession  Bay  at  the  south  entrance 
of  Lancaster  Sound,  will  consequently  be  their  utmost  distance 
in  latitude ;  while  their  space  in  lon^tude  will  not  here  oonti* 
derably  exceed  20°,  which,  at  this  distance  from  the  equator,  is 
not  much.  It  is  not  till  they  reach  the  latitude  of  66°  or  67° 
that  their  longitude  becomes  considerable,  extending  to  Icy 
Cape,  or  probably  to  Cape  Prince  of  Wales  ;  that  is,  as  far  as 
the  168th  degree  of  west  longitude,  and  comprising  not  less 
than  from  80°  to  90° ;  while  the  latitude  suffers  a  correspcmding 
diminution,  not  including,  at  the  furthest,  more  than  6^  or  7  • 
This  is  owing  to  the  particular  direction  of  the  land  and  water. 
Within  the  Boundaries  denoted  by  these  rough  numbers,  our 
navigators,  in  all  probability,  must  be.  But  we  may,  if  w^ 
choose,  very,  much  circumscribe  these  limits;  and,  for  the  sake 
of  aiding  our  speculations,  it  may  be  well  to  do  so.;  We  shall, 
therefore,  confine  them  between  the  parallels  of  66°  and  72°, 
and  between  80°  and  168°  west  longitude.  In  this  estimate  it 
is  assumed,  that  Capt.  Franklin  has  given  to  the  Copp^sr  Min^ 
River  a  lower  latitude  than  Hearne  did;  and  we  may  venture  tQ 
do  this  with  safety,  both  from  what  has  transpired  respecting- his 
voyage^  and  from  a  conjecture  hazarded  witn  great  foresight  by 
Capt.  Parry  in  his  Journal.  It  will  also  stretch  as  far  north  t$ 
Pnnce  Regent's  Inlet,  explored  in  the  last  expedition. 

On  casting  the  eye  over  the  map,  there  is  one  thing  that  can- 
not fail  to  strike  the  most  superficial  observer,  viz.  the  near  cor- 
respondence in  latitude  (or  at  least  within  a  very  few  degrees  of 
each  other)  of  four  cardinal  points,  now  ascertained  to  exist ; 
namely.  Fox's  Farthest,  the  mouth  of  the  Copper  Mine  River,  the 
mouth  of  Mackenzie's  River,  and  Icy  Cape.  From  well  authen- 
ticated facts,  as  well  as  from  many  circumstances  of  a  conjec- 
tural character,  such  as  the  probable  direction  of  currents,  tides, 
&c.  it  amounts  to  almost  a  certainty,  that  between  the  latitudes 
pf  67°  or  even  lower,  and  76°,  and  for  the  whole  longitude 
already  mentioned,  there  is  an  extensive  surface  of  water  more 
or  less  open.  Whether  continuously  so  from  the  North  Atlantic 
.to  the  North  Pacific,  or  whether  permanently  obstructed  by  land 
or  ice,  remains  to  be  seen.  So  far  as  Capt.  Parry's  fqrmer  survey 
goes,  there  has  not  yet  been  discovered  any  aestuary  communi- 
cating with  it  between  Cumberland  Strait  and  Lancaster  Sound, 
though, it  might  be  expected  that  a  body  of  water  of  such  magni- 
tude would  make  itself  known  by  an  outlet  not  liable  to  doubt  or 
mistake.  We  are  not,  however,  to  lay  too  much  stress  upon 
this ;  the  Sound  and  the  Straits  of  Gibraltar  being  familiar 
examples  to  the  contrary.  Still,  no  passage  having  been  found, 
full  liberty  is  allowed  to  presume  tn^t  Hudson's  Bay  through 
Sir  Thomas  Rowe's  Welcome  and  the  neighbouring  passages, 
forms  tlie  prolongation  eastward  of  this  vast  expanse,  and  that 
Hudson's  o traits  generally,  as  comprehending  FrobisherV  and 
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Cumbedand  Straits,  is  the  main  channel  by  which  it  communi- 
oatea  with  the  NorUiem  Atlantic.  Through  these  .Straits  then 
we  asanme  that  Capt.  Parry,  agreeably  to  his  own  expectations 
and  speculations,  made  good  his  entrance  in  the  summer  of  1 821. 
The  qaestion  comes,  where  is  he  now?  and  what  is  to  become 
of  him  ?  It  would  indeed  be  most  gratifying,  could  a  reply  of 
definite  probability  be  given  to  this  question ;  were  it  but  to 
•oothe  the  mind  for  a  time  into  tranquillity,  and  to  dissipate  a 
portion  of  that  imeasiness  which  must  otherwise  be  felt.  But 
this  is  not  to  be  done,  and  we  must  be  content  with  such  con- 
jectiires  as  circumstances  seem  to  warrant. 

It  is  quite  needless  to  imagine  that  they  could  have  got 
through  into  Behring's  Straits  the  first  season.  Such  a  supposi- 
-tton,  thoujgh  favourable  to  their  object,  is  fatal  to  their  existence ; 
because  they  must  have  been  either  at  home,  or  heard  of,  long 
ago.    There  can  be  no  hesitation  then  in  rejecting  this  notion* 

Tlie^'r.s^  supposition  we  shall  hazard,  then,  is,  £at  during  the 
-miBimer  of  1821  they  found  admission  somewhere  in  the  vicmity 
i)f  the  channel  already  specified,  and  that  favoured  by  their 
fermer  experience,  the  accidental  openness  of  the  season,  the 
lower  decree  of  latitude,  and  other  concurrences,  and  keeping 
the  Amencan  coast  fast  on  board,  they  penetrated  to  a  consider- 
able distance,  say  beyond  the  longitude  of  the  Copper  Mine 
River,  and  that  on  the  return  of  summer  1 822,  they  recommenced 
operations,  went  forward,  passing  Mackenzie's  River,  and 
pushed  through  into  Behring's  Straits,  either  by  some  outlet 
north  of  Cape  Prince  of  Wales,  such  as  Kotzebue's  Sound,  or 
by  doubling  icy  Cape,  probably  last  September.  This  is  clearly 
the  most  favourable  supposition  that  can  be  made.  Should  it 
piOYO  correct,  we  may  begin  to  expect  intelligence  very  soon, 
or  in  the  course  of  the  ensuing  spring,  either  by  the  Isthmus  of 
Darien  aixd  the  West  Indies,  or  we  may  see  them  by  the  East 
Indftsa,  or  Cape  Horn,  according  to  the  route  by  which  they 
Eetum,  which  will  doubtless  be  left  to  Capt.  Parry's  discretion.* 
-We  cannot  anticipate  early  news  by  Kamtschatkaand  Petersburg,' 
Ibejoumey  being  so  long  and  tedious. 

;:Tbe  supposition  now  made,  however,  though  a  possible  ca^e, 
IB  a  barely  possible  one.  The  presumptions  are  all  adverse  to  it. 
We  have  placed  our  adventurers  at  the  end  of  the  first  season 
beyond  the  mouth  of  tho  Copper  Mine  River,  for  the  sake  of 
making  every  allowance,  rather  than  because  it  is  probable  they 
could  have  reached  thus  far.  The  probability  is,  they  did  not, 
and  this  is  corroborated  by  another  probability,  that  they  may 
have  been  detained  a  lon^  time,  perhaps  nearly  a  season,  in 
doing  little  more  than  finding  a  channel  by  which  they  might 
adrahce,  as  happened  to  a  certain  extent  in  the  former  voyage, 

*  Fidm  diis  Tiew  it  is  obTious,  that  the  ciicumstance  of  oar  not  yet  having  heard  of 
tea  <w^t  iwC,  by  itadf,  to  occasion  the  least  disqiuetnde. 
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idlile  exploring  Prince  Regent's  Inlet.  In  the  second  place,  it 
msBumes  the  passage  to  be  almost  strai^t,  and  free,  wUoh 
a3Sumption  has  little  to  countenance  it.  Thirdly,  the  new  and 
more  circuitous  route ;  tmd  although  this  may  be  compensated  in 
soma  de^ee  by  a  longer  season  in  a  lower  latitude,  and  fewer 
obstructions  than  in  Lancaster  Sound,  yet  the  compensation 
appears  scarcely  adequate  to  the  purpose.  We  cannot  make 
out  from  any  satisfactory  data  the  length  of  tlie  working;  season 
under  the  parallels  in  question.  In  lat.  51^,  at  the  south  comer 
of  Hudson's  Bay,  Capt.  James  found  his  movements  impeded  by  . 
ice  so  early  as  October,  and  was  obliged  to  lay  up  for  the 
winter  by  the  end  of  November ;  it  was  June  be&re  he  could 
stir,  and  August  before  the  ship  was  disentangled,  making  little 
more  than  four  clear  months,  and  even  during  the  whole  sumr 
mer,  the  bay  was  infested  with  ice.  The  entire  working  period 
in  Lancaster  Sound,  at  least  in  the  meridian  of  Melville  Island, 
which  is  exactly  that  of  the  Copper  Mine  River,  did  not  exceed 
49  days,  according  to  Capt.  Parry.  Now  the  parallels  under 
which  we  have  placed  the  expedition  are  upwards  of  15^  north  of 
Charlton  Island,  where  James  wintered,  and  certainly  not  more 
than  7^  south  of  Lancaster  Sound.  If  then  we  give  three  com«- 
plete  months  for  the  open  working  season,  it  may  be  all  that 
can  well  be  allowed.  If  Capt.  Franklin  was  able  to  survey  600 
miles  of  coast,  it  would  argue  to  be  sure  a  pretty  long  season  for 
active  operations,  though,  on  the  other  hand,  the  winter  appears 
to  have  set  in  upon  him  so  early  as  the  end  of  August.  But  here 
we  are  all  in  the  dark,  not  long  to  continue  so  we  trust. 
Fourthly,  if  they  kept  hold  of  the  American  coast,  which  Capt, 
Parry  deems  essential  to  success,  they  might  have  been  seen  or 
heard  of  by  Capt.  Franklin,  had  they  penetrated  to  within  even 
200  miles  of  the  longitude  of  the  Copper  Mine  River.  Yet  this 
of  itself  is  not  much ;  the  natives  may  have  destroyed  their 
signals  cmd  beacons  ;  besides,  they  might  easily  pass  unseen  hy 
Capt.  Franklin.  Fifthly,  admitting  that  they  did  get  beyond  the 
Copper  Mine  River  the  first  season,  still  there  is  an  unexplored 
way  of  equal  or  greater  length  lying  between  them  and  the  Ion* 
^itude  of  Behring's  Straits,  which  would  occupy  fully  as  much, 
if  not  more  time  in  exploring.  At  least  so  we  must  conceive  of 
it,  especially  if  we  keep  in  mmd  that  the  forward  advance  of  one 
seaison  is  no  absolute  criterion  by  which  we  can  judge  of  the 
advance  made  in  another.  Capt.  Parry,  not  having,  during  th^ 
whole  summer  of  1820,  pushed  westward  10  miles  beyond  the 
spot  to  which  he  reached  m  1819.  Sixthly,  there  is  a  fact  stated 
by  this  able  commander,  that  the  quantity  of  ice  kept  increasiujg 
as  they  advanced  westward:  and  although  he  accounts  for  this 
with  his  usual  penetration,  by  the  increasing  distance  from  the 
coast  of  the  ocean,  and  expects  it  not  to  happen  after  reaching 
midway,  but,  on  the  contr^ry>  that  it  would  decrease  as  they 
approached  the  western  sea  coast  of  America^  from  the  welif 
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known  greater  mildness  of  the  temperature  on  the  American 
than  on  the  Asiatic  coast ;  yet  it  is  difficult  to  pronounce  how 
far  this  calculation  would  be  found  to  agree  witn  actual  expe- 
rience. At  all  events,  the  accumulation  of  ice  is  likely  to  be 
sufficient,  even  in  the  lower  latitude,  to  cause  much  obstruction; 
and  to  retard  the  progress  so  far,  as  to  induce  the  necessity  of 
wintering  for  the  second  time  in  these  arctic  latitudes.  And  this 
brings  us  to  the  second  supposition,  which  we  beg  to  hazard  j 
namely,  that  they  have  proceeded  beyond  the  Copper  Mine,  or 
even  beyond  Mackenzie  s  River  during  this  last  summer  (1822), 
and  have  pushed  forward ;  but  though  the  passage  may  event- 
ually prove  to  be  pervious,  that  they  have  been  obstructed  b^ 
climate,  season,  and  other  impediments,  before  thev  could  launch 
upon  the  Pacific  by  Behnng's  Straits;  and  that  they  are 
actually  now  passing  the  winter  at  some  point  short  ot  that 
desirable  goal.  In  mis  case  no  reasonable  fears  can  be  enter- 
tained for  their  safety.  The  wintering  on  Melville  Island  has 
set  this  question  at  rest.  If  all  have  gone  well  with  them,  not  a 
doubt  can  arise  as  to  their  capability  of  sustaining  another 
winter  in  a  lower  latitude,  fortifiea  by  two  years'  expenence,  and 
doubtless  amply  provided.  Though  the  risk  to  health  will  of 
course  be  somewhat  greater  (as  appears  bv  the  reiterated  appre- 
hensions of  Capt.  Parry),  yet  we  may  conndently  hope,  that  with 
the  earliest  return  of  summer,  they  will  press  forward,  and  pene- 
trate into  Behring's  Straits,  probably  by  next  August  or  Septem- 
ber (1823).  In  this  case,  it  will  be  the  end  of  1823,  or  the 
beginning  of  1824,  before  they,  or  any  intelligence  of  them,  can 
arrive  in  this  country.  This  supposition  embraces  all  the  pro- 
babilities of  the  former  one,  witn  others,  and  the  important 
adjunct  of  time  superadded.  It  is  the  one  to  which  we  most 
incline,  because  it  seems  to  meet  many  of  the  objections  Ukely 
to  be  urged,  and  it  is  effectual  for  the  accomplishment  of  a 
north-west  passage,  if  such  do  exist  in  the  direction  they  may 
have  taken;  whue  it  is  consistent  with  their  perfect  safety, 
which  more  than  all  is  important;  even  granting  that  a  little 
beyond  the  spot  where  they  are  now  sojourning,  they  should  find 
themselves  impenetrably  opposed  by  ice  or  land,  or  to  have 
sought  for  the  passage  in  a  wrong  direction,  an  occurrence,  by 
the  way,  not  unlikely  to  happen,  they  may  still  get  back  in  the 
course  of  the  ensuing  summer;  and  by  October  or  November, 
we  may  hail  their  arrival. 

The  next,  or  third  supposition,  is  not  so  favourable,  involving, 
as  it  does,  the  Hkelihood  of  some  danger,  and  the  certainty  of 
some  difficulty,  if  not  hardship.  It  is  this;  suppose,  as  we 
have  already  done,  that  they  last  summer  reached,  and  are  now 
wintering  somewhere  beyond  Mackenzie's  River,  but  considera- 
bly short  of  Bebring's  Straits ;  and  suppose  that  after  bavipg 
resumed  their  efforts  next  summer,  and  proceeded  to  some  dist^ 
ance,  they  should  not  be  so  fortunate  as  to  find  a  channel  lower 
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than  Icy  Cape,  and  their  attempts  to  pass  that  promontory  be 
rendered  fnutless  by  ice ;  in  the  same  manner  as  at  the  end  of 
l^elville  Island)  thouj^h  there  appeared  to  be  no  want  of  sea;  * 
and  that  they  should  m  consequence  be  obliged  to  return  the  way 
they  went :  then  comes^  a  question,  can  they  retraverse  in  half  a 
season;  nay,  perhs^is,  in  httle  more  than  the  mere  remnant  of  a 
season,  the  space  advanced  in  nearly  three  seasons  ?  ■ 

This  question  we  should  hope  may  be  settled  in  the  affirmative^ 
though  there  be  some  points  connected  with  it  which  do  not 
leave  us  entirely  free  from  doubt.  In  Lancaster  Sound,  they 
jsailed  l^ack  in  six  days  the  distance  advanced  in  six  weeks, 
owing  to  the  setting  of  the  current  from  west  to  east ;  so  that  if 
irnon  a  more  southerly  parallel  the  current  set  in  the  same  direc- 
tion, and  with  the  sa^e  rapidity,  we  are  unwilling  to  indulge  any 
misgivings  as  to  their  ability  to  effect  the  run  back,  and  we  shall 
liave  the  satisfaction  of  welcoming  them  next  autumn  4  and 
though  ever  so  unsuccessful,  welcome  them  we  shall ;  for  highly 
as  we  may  be  disposed  to  account  the  discovery  of  a  north-west 
passage,  we  set  an  incomparably  higher  price  on  the  lives  of 
those  who  have  gone  in  search  of  it. 

But  let  us  imagine  unexpected  impediments  to  present  them- 
sdves ;  severity  of  the  weather,  change  in  the  direction,  or 
increase  in  the  quantity  of  the  ice,  a  difference  in  the  set  or 
swiftness  of  the  current  compared  with  that  in  Lancaster  Sounds 
various  localities,  and  other  matters  of  which  we  can  form  no 
adequate  idea,  rendering  it  impossible  for  them  to  reach  the 
Atlantic  in  the  course  of  next  season :  then  comes  a  serious 
question.  Can  they  subsist  for  another  or  a  third  winter  in  the 
polar  regions?  Are  they  supplied  with  provisions,  fuel,  and 
clothmg,  for  this  purpose?  In  the  former  voyage,  they  were 
equipped  for  two  years,  which,  by  the  bye,  was  too  short,  and 
had  nearly  proved  so,  and  shows  the  calculation  to  have  been 
defective.  For  how  long  they  have  been  this  time  equipped 
and  victualled,  we  have  not  learned,t  and,  therefore,  can  found 
upon  it  no  calculation.  But  if  the  supposition  now  tlirown  out 
should  ultimately  prove  the  correct  one,  it  must  be  three  years  and  a 
half  from  the  time  of  their  leaving  this  country  before  they  can 
revisit  the  British  shores,  or  obtain  a  fresh  supply ;  that  is,  it 
will  be,  not  next  November,  but  November,  1824,  before  they 
come  Imck.  This  is  a  long  time  for  fuel  and  provisions  to  last. 
Under  the  impression  that  he  might  be  compelled  to  winter  a 
second  (ime  in  Lancaster  Sound,  Capt.  Parry  put  his  people  to 
a  reduced  allowance  of  every  thin^ ;  that  is,  to  two-thirds  of  the 
usual  navy  allowance,  a  measure  which  led  him  to  entertain  some 
uncoinfortable  anticipations,  regarding  its  effect  on  health  as 
well  as  the  effects  of  so  long  a  deprivation  of  fresh  animal  and 

>  Cook  vfkd  Cleik  found  fhemselTes  opposed  aboat  Icy  CKpe  by  ice  in  July  fend 
AngiiBt. 
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iMve  .espeoUUy  of  fresh  ye^etable  aliment  The  bad  conse* 
<|taenGea  of  a  third  winter,  uierefore,  might  be  fearfully  aug- 
mented^ were  there  not  reason  to  expect  that  the  supply  of  same 
will, be  more  abundant  further  south  than  it  was  m  Melville 
lalaiid..  Cartwright,  in  Labrador,  shot  plenty  of  deer  and  bears, 
even  in  the  depth  of  winter,  long  and  severe  though  it  was. 
There  will  be  besides,  somewhat  less  gloom  and  darkness,  and 
altogether  a  shorter  winter.  There  will,  probably,  too,  be  mor& 
of  escolent  vegetables,  and  we  have  the  satisfaction  of  knowing; 
-that  Donkin's  preserved  animal  food,  of  which  their  stock  must 
be  abundant,  undergoes  no  deterioration  by  any  length  of  keep* 
mg  to  which  it  has  yet  been  subjected.  The  article  of  fuel  ^ves  us 
more  concern.  One  thing,  however,  is  certain ;  that  from  the  skill, 
prudence,  and  resource,  of  the  commander ;  and  from  the  zeal 
and  devotedness  of  his  followers,  every  thing  may  be  expected* 
Thus  .we  may  still  cherish  well  grounded  hopes  that  they  will  be 
idble,  inured  to  the  climate  as  they  must  then  oe,  in  some  measure^ 
to  withstand  even  a  third  polar  winter,  should  it  be  necessary^ 
And  this  will  tend  to  relieve  us  from  much  anxiety  as  to  the 
.  preservation  of  their  lives. 
.  The  views  already  taken  have  gone  upon  the  principle  that  all 
ii  to  continue  prosperous  (God  grant  it  may !),  so  far  as  respeoAi 
their  health,  subsistence,  and  means  of  protection,  against  the 
nguar  of  the  climate ;  and  without  taking  into  the  account  any 
untoward  accident*  But  let  such  occur,  a  deficiency  in  their 
resources  from  damaee  to  the  ships,  injury  to  the  provisions  and 
BtofeSi  sickness  disabling  them  from  exertion;  what  sort  of 
Ipiedieament  would  they  then  be  in !  What  complicated  mise* 
iie».may  they  be  made  to  endure  !  It  is  possible,  tnen,  and,  per- 
hflpe,  l^ot  so  improbable  as  could  be  wished,  that,  according  to  the 
fonrth  and  last,  and  worst  supposition  of  all,  they  may  have 
been  overtaken  by  some  calamity;  their  ships  wrecked,  or  cut 
m-^ythe  ice;  their  stock  pf  every  thing  wholly  or  partially 
matioyed ;  themselves  thrust  out  with  such  means  as  the  moment 
supplied^  to  find  their  way  over  frozen  wastes,  in  a  climate 
destructive  to  every  thin^  that  lives,  save  foxes,  and  wolves,  and 
licars!  From  such  a  view,  however  distant,  the  imagination 
lurolontanly  recoils,  and  would  gladly  take  shelter,  if  it  could, 
iuthe  brighter  prospects  already  held  out.  But  difficulties  and 
daadeffs  to  be  overcome  must  be  looked,  as  our  gallant  heroes 
willlook  at  them,  full  in  the  face.  Some  faint  conception  may 
be:  £icme4  of  such  a  situation  from  what  appears  to  have 
bcftUen  Capt.  Franklin ;  with  this  difference,  that  their  hard* 
ihipe^wonli  be  enhanced  tenfold,  inasmuch  as  they  .would  be 
ignonnt  of  the  country,  and  unable  to  avail  themselves  of  iti 
reamuteea*  It  is  then  not  impossible  but  that,  in  the  course  of 
the  voyage,  they  may  be  plunged  into  this  miserable  state,  peiw 
luips  M  no  great  distance  from  Hudson's  Bay ;  perhs4[>8  at  some 
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two  or  three  small  ships  of  war  on  di£feieiit  ^fontes ; 'von^ 
to  make  for  Sir  Thomas  Rowe's  Wdcome,  or  Repulse  B^jr; 
another  for  Fox's  Farthest ;  and  a  third  to  look  into  everf  creek 
and  comer  on  the  coast  of  Baffin's  Bay»  as  far  even  as  LsLiioaater 
Sound  or  further ;  though  there  be  no  great  likelihood  of  die 
entrance  being  made  this  time  so  much  to  the  northward. 

Why  also  might  not  the  Davis's  Straits'  Whalers  \>e  encon^ 
raged  by  a  bounty  to  sail  a  few  weeks  eariier  than  usual;  and  to 
employ  the  time  in  exploring  the  coast  all  the  way  to  the  fishing 
ground  ?  In  a  word,  suppose  any  thing  and  every  thing  to  be 
done  most  likely  to  promote  the  great  objects  in  view  ;  namely, 
the  preservation  of  our  dear  countrymen  and  the  character  of  our 
Gounjfcry. 

Should  the  apprehensions  set  forth  in  this  memoir  be  treated 
as  chimerical,  I  can  only  express  my  hearty  prayers  that  the 
event  may  prove  them  to  have  been  so ;  or  should  it  be  objected 
that  the  proposed  measures  would  be  premature,  the  time  not 
having  ye  arrived  when  they  may  be  called  for,  I  reply,  that 
it  is  not  the  time  to  send  helf  when  it  is  needed.  Months  must 
elapse  before  it  can  by  possibility  reach  them,  and  months  or 
weeks,  na^  days,  are  too  precious  when  the  time  of  their  trouble 
comes.  Every  one  will  allow,  at  least,  that  the  aid  had  better 
come  too  soon  than  too  late ;  and  that  hundreds  of  thousands  of 
pounds  had  better  be  expended  in  superfluous  precautions  than 
that  a  single  man  should  perish  by  neglect  or  delay. 

I  trust  that  the  department  of  the  public  service  to  which 
the  management  of  all  this  affair  has  been  exclusively  confided, 
is  fully  and  feelingly  alive  to  the  duty  which  it  has  to  discharge 
on  this  occasion  k  Nay  it  is  by  no  means  improbable,  that  the 
measures  now  suggested  have  long  been  m  contemplation. 
Most  unfeignedly  shall  I  rejoice  should  this  prove  true.     But 

fubUc  boards  cannot  find  leisure  to  attend  to  every  thing ;  aud 
am  so  unreasonable  as  to  think,  that  on  such  an  occasion^ 
we  ought,  if  possible,  to  be  prepared  for  all  chances.  We  can- 
not forget  that  La  Peroui^e  might  have  been  saved  or  heard  of 
had  ships  been  timely  sent  out  in  search,  instead  of  waiting 
years  beyond  the  extreme  period  allowed  for  the  fulfilment  of 
his  instructions.  But  France  was  then  in  her  poUtical  agony. 
For  her,  therefore,  there  was  the  appearance  of  excuse  orpaUia- 
tion.  For  us  there  can  be  none.  But  even  as  it  is,  the  name  of 
Perouse  can  never  be  uttered  or  thought  of  without  feelings  of 
the  deepest  sympathy,  regret,  and  indignation.  Besides,  nothing 
satisfactory  could  be  anticipated  from  the  laboura  of  those  sent 
out  under  Entrecasteauic ;  for  they  were  evidently  more  engrossed 
by  their  party  squabbles,  than  with  the  noble  object  of  their 
search ;  and,  in  fact,  when  the  commander  died|  they  actually 
quarrelled  on  these  paltiy  grounds,  and  separated.  Again,  the 
very  character  and  mood  of  conducting  the  expedition  were 
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inffldLMit  to  eiiBure  disappointment.  Their  purpose  was;*  or 
0Bg|ht;id  bttve  been,  MarcA/  and  noihing  else ;  to  touch  or  look  in 
.  «my  where ;  to.  rest  no  where  a  moment  longer  than  was  indis- 
peDMiUe.  Instead  of  this,  they  were  provided  with  naturalists^ 
■stnmomov,  geographers,  eugineersy  and  all  the  paraphernalia 
.tnd  ^uiruetioms'  suited  to  a  voyage  of  discovery;  and  conse- 

Suently  spent  much  of  their  valuable  time  in  details  foreign  to 
liat  sacied  doty  which  should  have  occupied  their  sole  and 
'^  imiifivided  attention.  And  to  crown  the  wnole,  the  two  ships 
were  dispatched  together;  instead  of  taking  separate  routes,  by 
which  the  chances  of  gaining  their  object  would  have  been  at 
least  doubled.  However,  not  to  dwell  any  longer  on  the  mis- 
takes of  our  neighbours,  let  us  endeavour  to  profit  by  themi  and 
above  all,  let  not  the  bitter  reproach  lie  against  this  countoy  of 
lutving  ''  left  undone  that  whicn  she  ought  to  have  done^" 
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Astronomical  Observation^,  1822,  1823. 
By  Col.  Beaufoy,  FRS. 

JBttsAey  Heath,  near  Stanmore. 
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Barmeter. 

Highest.  Feb. 27.    Wiad,N 30-5800 

Lowest,  Dec.  2.    Wind,  SW 29-0780 

■   Register  Thermometer. 

Highest, June 6.    Wind,SE 84* 

Lowest,  Dec.  16.    Wind,  NE 26 

Register  Thermometer  in  the  Sun. 

JKghest,  Aug.  21.    Wind,£NE 101 

Lowest,  Dec.  16.    Wind,  NE 26 

Common  Thermometer. 

ffighest,  June  6.    WiAd,  SE 83 

Lowest,  Dec.  20.    Wind,NE 28 

Wet  days  comprehend  rainy,  showery^  snowy,  and  those  in 
which  there  was  a  fall  of  hail. 

My  pluviameter  is  situated  on  the  top  of  a  chimney,  30  feet 
above  the  ground,  and  free  from  the  operation  of  any  local  cir- 
cumstances. 

January, — ^The  winter  has  been  remarkably  mild ;  no  snow, 
and  only  a  few  showers  of  hail  and  sleet,  which  were  dissolved 
as  fast  as  they  fell.  The  last  24  days  of  this  month,  the  barometer 
stood  uniformly  (one  day  excepted)  above  30  inches.  If  the 
addition  for  the  elevation  of  the  barometer  was  made,  the  last 
27  days  of  the  month,  the  mercury  stood  above  30  inches. 

February  and  March. — ^These  months  also  were  remarkably 
mild.    Only  one  day  on  which  we  had  any  frost 

April. — ^This  month  was  rather  stormy,  with  many  hail 
showers. 

May. — ^This  month  was  remarkably  fine ;  many  days  exces- 
sively hot  for  this  season  of  the  year. 

June^f^A  very  fine  month.  Heat  very  oppressive,  particularly 
on  the  6th. 

July* — More  rain  in  this  month  than  has  ever  before  been 
.  recoraed,  being  19  days  rain. 

August  and  September. — Generally  speaking  fine  months. 
.    October. — Very  stormy  on  the  7th  and  8m  5  wind  from  the 
SW. 

November. — Several  days  in  this  month  particularly  rough ; 
blowing  very  strong  on  the  23d,  24th,  26th,  and  28th.  The  lat- 
ter day  was  attended  with  very  sudden  squalls,  raging  to  a  perfect 
hurricane,  and  in  a  minute  subsiding,  to  be  renewea  with  equal 
violence.  On  the  evening  of  this  day,  there  was  a  very  beautiful 
lunar  rainbow. 

J)ecember. — Generally  speaking  very  mild.  A  few  days  sharp 
firost,  with  jgentle  wind :  23  days  of  this  month,  makine  the 
proper  addition,  the  barometer  stood  more  than  30  inQhe^  bight 
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N,  B.  As  my  house^  or  rather  the  site  of  m^  barometer,  i6 
situated  105*9  feet  above  the  sea  level,  it  must  be  necessary  to 
add  b'I04  inch  to  all  the  barometrical  heights  in  the  foregoing 
tables  for  the  correct  heights  of  mercury.  The  tables  contain 
the  means  of  three  daily  observations;  viz.  8  p.m. ;  1  a.m.; 
and  10  a.  m.  ITie  most  prevailing  wind  of  the  24  hours  is  only 
given  ;  and  the  register  thermometer  placed  in  the  sun  is  insu- 
kted  six  feet  from  any  thing  capable  of  reflecting  heat,  and  the 
scale  of  it  is  marked  on  the  glass  tube  itself. 

Hehtotiy  JanA,  1823.  M.  P.  MoYLE. 


Article  IV. 

Essays  on  the  Construction  of  Sea  Harbours. 
By  Mr.  J.  B.  Longmire. 

(To  the  Editor  of  the  Annals  of  Philosophy ») 

SIR,  .       WhttelMven^  Jan,  9,  1883. 

This  subject  being  new  to  the  pubUc,  you  may  deem  the 
foUovnng  essays  worthy  of  insertion  m  the  Annals^  more  csper 
ciiBiUy  as  you  occasionsdly  have  papers  in  it  on  civil  engineering. 

The  matter  under  consideration  naturally  falls  under  two 
parts ;  namely/  entrances  into  sea  harbours  ;  and  the  situations 
and  relative  positions  of  the  piers  of  such  harbours. 

I.  Of  Entrances, 

AH  entrances  into  sea  harbours  may  be  classed  under  two 
heads :  in  the  first,  they  face  the  sea,  and  admit  the  surf  ;'^  and 
in  the  second,  they  face  the  calmest  quarter,  while  the  surf 
passes  to  the  \^€  shore  without  entering  the  harbour. 

In  constructing  a  harbour  to  make  a  proper  entrance  i3  a  very 
important  task  ;  as  a  harbour  that  is  safe  within  loses  much  of  its 
value,  if  not  accessible  in  every  wind  that  a  ship  can  approach  it 
from  the  main  ocean. 

Before  describing  the  theory  of  entrances,  it  is  necessary  to 
show  how  vessels  approach  a  harbour  in  different  winds.  A  ^ip 
can  sail  best  with  the  wind,  and  her  course  to  any  object  tcv  the 
leeward  is  in  a  straight  line ;  and  although  she  cannot  sail 
directly  against  the  wind,  she  can  either  reach  or  pass  any 
object  to  the  windward,  by  making  alternate  approaches^  wbicJi 
have  angles  of  &J.  points,  or  73^  1'  3C,  with  the  wind  :  thjs  is 
called  tacking.  •  When  a  vessel  is  sailing  with  the  wind  &om  tHe 

*  The  surf  is  a  term  fn>plied  to  express  ihe  state  of  the  sea*s  surface  near  the  shove 
in  a  hig^  wind,  or  in  a  gale ;  and  signifies  the  rapid  succession  of  great  waves  that  pass 
to  and  Mtiike  Ae  abore. 
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north  point,  having  her  bowsprit  N,  73°  7'  3(/'  W,  ehe  is  on  the 

starboard  tack ;  and  on  the  larboard  tack«  if  in  the  same  wind, 

her  bowsprit  point  N,  73°  7'  30'^  £•    Thus  if  a  vessel  sail  along 

the  line  ce,  fig.  1 ,  to  a,  the  wind 

blowing  in  tne  direction  ga, 

she  is  on  the  starboaid  tack, 

the  line  d  e  making  an  angle 

of  73°  7'  3(r'  with  the  line  g  a ; 

and  for  the  same  reasons,  in 

the  same  wind,  she  is  on  the 

larboard  tack,    when  sailing 

along  the  line  b  a.    Hence  by 

sailing  with  the  wind,  or  by 

tacking,    a  vessel  can   pass 

from   any  one  place  to   any 

other ;  and  of  course  in  one  way  or  the  ether  she  approaches  a 

harbour. 

As  that  entrance  which  presents  itself  to  the  open  sea,  and 
admits  the  surf,  can  be  passed  by  vessels  in  all  winds ;  and 
easier  in  any  wind  than  the  other  kind  of  entrance,  I  will  first 
treat  of  it.  Let  B,  fig.  I,  be  this  entrance  into  the  harbour  E  ; 
D  the  open  sea ;  A  C  two  piers  forming  the  exterior  wall  of  the 
harbour ;  his.  line  passing  through  the  middle  of  the  piers  ;  and 

Suf  another  line  at  right  angles  to  them,  and  in  the  middle  of 
e  entrance  meeting  with  the  line  h  i.  Now  the  wind  blowing 
in  the  direction  gci  is  the  most  adverse  to  a  ship  approaching  the 
entrance  B  from  the  open  sea ;  and,  as  before  shown,  b  a  and  c  a 
are  the  lines  of  approach  for  this  wind.  These  Unes  b  a  and  c  a 
make  an  angle  of  13  points,  or  l46°  15',  with  each  other ;  and, 
being  the  larboard  and  starboard  tacks  for  the  most  contrary 
wincf,  they  have  within  them  all  the  necessary  lines  of  approach 
for  winds  from  all  points  of  the  compass ;  and  the  harbour  E 
having  in  front  of  its  entrance  13  pomts,  or  146°  15''  of  clear 
sea  room,  is  accessible  in  any  wind  whatever.   • 

The  directly  contrary  wind,  and  winds  within  a  point  on  each 
side  of  it,  would  be  in  gales  the  worst  of  all  to  enter  with ;  but, 
that  coming  from  the  adjoining  land,  they  have  not  space  to 
raise  a  high  sea  near  the  harbour ;  otherwise  a  vessel  in  attempt- 
ing to  enter  against  a  gale  out  of  the  harbour-mouth,  would,  to  a 
certainty,  be  driven  out  to  sea  again. 

Vessels  passing  through  entrances  of  this  kind  can  in  all 
wmds  take  shelter  within  the  pier-heads  without  any  assistance 
from  harbour  boats  to  draw  them  into  the  entrance,  and  in  gales 
from  any  quarter  are  not,  as  in  entrances  of  the  other  kind,  in 
danger  of  being  driven  on  the  lee  shore,  provided  they  are  in  a 
good  sailing  condition  and  come  to  the  proper  place  to  make  the 
entering  tack  in  side  winds.  But  if  vessels  arriving  in  distress 
by  violent  storms,  by  negligence,  or  want  of  local  knowledge  of 
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the  commanders,  miss  the  harbour  altogether,  the  loss  in  conse- 
quence is  not  chargeable  upon  the' entrance. 

Entrances  that  face  the  calmest  quarter,  and  thftA  do  not 
receive  the   surf,    are  at 
right  angles,  or  nearly  so, 
to  the  main  shore.     Let 
A,  fig.  2,  be  such  an  en- 
trance to  the  harboui  B, 
facing  the  high  shore  o  g ; 
a  6  is  the  main  pier,  and 
n  m  the  inner  pier.     The 
exterior  lines  oi  approach, 
eft,  c  b,  are  obtained  by 
allowing   such    space    in 
front  of  the  shore  a  t,  i  k, 
and  g  h,  as  will  keep  ships 

sailing  on  these  Unas  from  rocks  and  shallow  water ;  and  if  they 
have  vnthinthem  146°  16',  then  a  vessel  can  reach  the  pier- 
head b  in  any  wind.  But  as  the  side  c  is  open  in  strong  sea 
gales,  vessels  are  some  times  carried  too  far  past  the  head  b  to 
turn  into  the  harbour-mouth  A  ;  and  the  same  happens  in  gales 
out  of  the  harbour-mouth  A  :  vessels  so  driven  asiae  are  forced 
upon  the  contiguous  rocks  or  sandy  shore,  and  are  destroyed  or 
much  injured.  So  it  has  happened  after  an  entrance  of  this 
kind  has  been  tried  to  a  large  narbour,  and  where  money  could 
be  obtained,  that  outworks  have  been  erected  on  the  exposed 
side  c,  which  assimilate  the  principle  of  this  entrance,  when  so 
modified,  very  closely  with  tnat  of  the  first  kind  of  entrance. 

I  am,  Sir,  yours,  &c. 

J.  B.  LoNGM^IRE. 


Article  V, 

On  the  Geology  of  Devon  and  Cornwall. 
By  the  Rev.  J.  J.  Conybeare,  MGS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

3iy  D£AR  SIE,  Bath  Eatton^  Feb.  8,  1S2S. 

The  notice  of  such  geolopcal  travellers  as  first  visited  Corn- 
wall and  Devonshire  was  of  course  most  strongly  attracted  by 
those  which  may  be  termed  their  metalliferous  districts,  and 
these  still  do  and  must  always  continue  to  present  the  most 
immediate  and  iiiteresting  objects  of  such  research.  Soon  also 
the  attention  was  directed  to  such  points  of  the  coast  as  are 
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diftingnished  either  by  the  magnificence  of  their  sceneryi  or  the 
extent  of  the  sections  and  singularity  of  the  phenomena  which 
they  exhibit.  Many  and  valuable  as  the  contributions  to  the 
geological  history  of  both  counties  have  unauestionably  been, 
yet  our  knowledge  of  their  structure  (especially  in  the  case  of 
such  districts  as  do  not  fall  under  the  abo^e^mentioned  heads) 
is  by  no  means  so  perfect  as  to  preclude  even  in  a  casual  visitor 
the  hope  of  adding  somewhat  of  information  to  the  present 
stock.  It  may  be  useful  too  to  point  out  the  deficiencies  which 
yet  remain  to  be  suppUed  by  those  who  have  better  opportunities 
and  leisure*  Such  is  the  object  of  the  following  memoranda 
collected  chiefly  during  the  summers  of  1809  and  1812,  and 
partly  verified  m  that  of  1819.  On  many  points  they  are  of 
necessity  very  imperfect,  and  some  parts  of  uie  original  manus- 
cript have  been  omitted  in  consequence  of  the  same  phenomena 
having  been  far  more  accurately  and  fully  described  in  the  essay 
oontrtDuted  by  Mr.  Sedgwick  to  the  first  part  of  the  Cambridge 
Philosophical  Transactions.  What  is  retained,  I  have  arranged 
for  convenience'  sake  geologically,  rather  than  topographically ; 
and  in  this  arrangement  I  venture  to  propose  the  foUowing  divi- 
sion of  the  principal  rock  masses  as  one  which,  if  not  strictly 
scientific,  will  yet,  I  think,  be  found  useful  for  the  purpose. 

1.  Granite,  including  some  porphyritic  beds  and  mineral 
veins,  and  shorl  rock. 

2.  Metalliferous,  or,  more  strictly,  cupriferous  and  stanniferous 
slate,  including  various  porphyritic  and  felspathic  rocks  (elvans), 
and  occasionally  greenstone.  This  I  will  venture  for  brevity's 
sake  to  term  the  inferior  slate. 

3.  Slate  (which  I  shall  venture  for  the  same  reason  to  term 
nipertor),  containing  no  elvans,  but  abounding  much  more  in 
greenstone^  especially  in  its  obscurer  varieties,  and  in  dark 
coloured  limestones.  Sparingly  metalliferous^  containing  no  tin, 
and  more  productive  of  lead  than  the  inferior.  Contains  occa- 
sionally or^nic  remains. 

4.  otratified  rock,  exhibiting  the  general  character  of  a  con- 
glomerate or  sandstone,  alternating  with  tender  slate,  and  occa- 
sionally associated  with  coralline  or  shelly  limestone.  Contains 
no  metallic  veins,  and  few  if  any  rocks  of  the  greenstone 
species.  This  rock  might,  perhaps,  be  regarded  as  forming  the 
upper  portion  of  No.  3,  and  both  would  probably  by  most  geolo- 
gists be  termed  greywacke.  As  any  attempt  at  restricting  that 
term  might  produce  confusion,  I  shdl  venture  for  the  present  to 
term  this  (No.  4)  sand  slate.''^ 

*  It  ii,  pcrfaapv,  almost  needless  to  remind  those  who  are  practised  in  geological  research, 
that  the  oirision  of  slates  here  adqpted  is  purely  arhitrary,  and,  for  convenience,  as  the 
nftrior  do  in  fhct  pass  hy  so  imperceptible  a  gradation  into  the  superior  as  to  render  it 
impoMible  to  assign  any  determinate  limits  to  each  variety,  however  an  examination  of 
pomt«  distaiit  Mer  te  may  satisfy  ns  of  thdr  characteristic  difference.  It  appears  to  be 
pntty  gene^jly  ogree^  tbftt  such  a  gradation  is  observable  in  most  of  our  schistose 
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I,  Granite. -^The  character  of  this  rock  is,  so  far  as  I  ain 
acquainted  with  it,  remarkably  uniform  through  the  whole  extent 
of  its  range.  That  of  Waterloo  Bridge  may  serve  as  a  specimen.* 
Near  the  points  of  junction  with  the  incumbent  slates,  it  occa- 
sionally becomes  small  grained^  and  of  a  redder  hue,  resembling 
the  granite  of  veins.  Examples  may  be  found  at  a  junction  hear 
Ivy  bridge,  at  Buckland  on  the  Moor,  above  Belstone  (near 
Okehampton),  and  near  Bovey  Tracey  at  the  spot  which  produced 
the  fine  specimens  of  touimaline  and  apatite.  As  noticed  by 
Mr.  Sedgwick  in  these  cases,  there  appears  to  be  a  diminution, 
sometimes  a  total  loss,  of  the  mica.  The  predominant  variety  of 
granite  contains  also  in  many  places  patches  of  a  smaller  grain, 
generally  of  a  form  more  or  less  sphencal.  These  difier  so  much 
in  their  aspect  from  the  general  mass,  that,  by  a  casual  observer, 
they  might  be  taken  for  imbedded  portions  of  another  rock ;  a 
more  accurate  inspection  will  soon  show  that  this  is  not  the 
case,  even  in  those  instances  in  which  (as  near  St.  Just)  the 
predominance  of  dark  coloured  mica  or  chlorite  in  these  patches 
gives  them  much  the  aspect  of  a  kind  of  gneiss.  Other  instances 
may  be  found  near  the  Land's  End,  near  Moreton  Hampstead, 
above  Henoch,  and  on  the  road  leading  from  Bovey  Tracey  to 
the  depot  of  tourmaUnes,  &c.  already  mentioned.f 

The  disintegration  of  granite  in  situ,  as  exhibited  on  a  large 
scale  at  the  porcelain  cjay  pits  in  St.  Stephen's,  and  the  open 
mine  of  Carglaise,:};  near  St.  Austel,  has  been  often  noticed. 
Another  large  tract  of  the  same  character  will  be  found  on  Dart> 
moor,  in  the  neighbourhood  of  a  hamlet  termed  (from  the  nature 
of  the  soil  thus  produced)  Sandy  Park.  Other  partial  instances 
occur,  and  the  granitic  tors,  the  formation  of  which  has  been  so 
ably  illustrated  by  Dr.  MaccuIIoch,  afford  abundant  proof  that 
the  action  of  the  causes  which  produced  this  phenomenom  has 
been  at  some  time  or  other  nearly  universal.§    It  has,  I  beUeve, 

*  See  Mr.  S€dgwick*8  paper  (p.  10).  It  may  here  be  noticed  that  the  constitneiit 
minerals  of  granite  are  seldom  found  in  ihe  west  (as  in  many  similar  tracts)  disdiicdy 
or  separately  crystallized.  The  imbedded  cry^tah  of  felspar  have  been  noticed  by  Mr.  S. 
and  others.  I  found  it  crystallized  in  rhombs  in  small  cavities  on  St.  Michael*s  31ount, 
and  in  smaU  rhombs  and  in  larger  crystals  of  a  more  complicated  form  at  the  tounnaliiie 
pit  near  Bovey  Tracey.  I  have  also  £rom  Cornwall,  but  without  the  exact  locality,  two 
specimens  of  perfectly  cr3rstailized  mica,  the  one  a  rhomboidal,  the  other  an  hexagonal 
tablet.  Both  are  in  a  smaU  grained  reddish  granite  (possibly  an  dvan),  the  aspect  of 
which  does  not  resemble  that  of  the  specimens  brought  from  SdUy  by  Air.  Mi^endiei. 
I  may  add,  that  on  St  Michael's  Mount,  I  observed  in  a  highly  felspathic  portion  of 
the  granite  insulated  crystals  of  felspar  rendered  as  tender  as  the  softest  day  by  some 
process  of  decomposition  which  had  not  aifected  the  imbedding  mass. 

f  Mr.  Sedgwick  mentions  the  same  phenomenon  as  observable  near  CasUe  Trereen 
(the  Logging  Rock) :  to  his  remarks  I  would  refer  the  student  for  much  fuller  inform- 
ation. 

X  It  is,  perh^s,  hardly  worth  while  to  state,  that  the  finest  porcdain  day  which  I 
obtained  in  Ck>mwall  was  from  a  vein  in  Carglaise.  It  occurred  in  very  smaU  quan- 
tities. 

^  Mr.  Taylor  (Report,  p.  1)  affords  an  interesting  illustration  of  one  result  of  this 
process.  ^'  If  the  ground,  80  fathoms  80uth<.east  of  Cam-brae,  and  at  Wheal  Druid, 
J7i9d  /N^  been  penetrated  by  the  mines,  it  is  very  possible  that  the  whole  of  it  extending 
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be^n-  noticed,  that  thes^e  disintegrated  tracts  exhibit  frequent 
patches  of  various  dimensions  retaining  their  original  compact- 
ness. It  would  be  a  point  of  some  geolo^cal  interest  to  iascer- 
tain,  as. accurately  as  circumstances  peimit^  the  extent  to  which 
this  disintegration  actually  obtains,  and  to  enquire  whether  the 
tracts  in  question  exhibit  any  phenomena  which  might  guide  our 
speculations  as  to  its  probable  cause.  That  that  cause  is  not  to 
be  sought  in  the  mere  superficial  action  of  weather  and  moisture^ 
we  may,  I  think,  argue  from  the  great  depth  to  which  (as  at 
Carglaise)  the  disintegration  is  found  to  extend.  I  have  heard  it 
auffgested,  that  this  state  of  granitic  rocks  is  to  be  regarded 
rawer  as, the  mode  of  their-original  formation  than  as  the  result 
of  .causes  acting  subsequently.  This  hypothesis,  however,  seems 
hardly  reconcileable  to  the  appearances  presented  by  Carglaise. 
Some  may,  perhaps,  incline  to  view  the  phenomenon  as  analogous 
to  the  disintegration  which  is  known  to  obtain  largely  in  crystal- 
liiie  rocks  forming  acknowledged  dykes,*  and  to  these  it  may 
appear  to  countenance  the  theory  which  attributes  to  granite  an 
igneous  origin.  At  all  events,  this  species  of  decomposition 
seems  for  the  most  part  peculiar  to  rocks  of  a  crystalline  struc- 
ture. In  some  cases,  if  my  observation  be  correct,  the  granite 
is  traversed  by  porphyritic  dykes,  or  el  vans,  similar  to  those 
occurring  in  the  slate.  I  noticed  one  (in  company  with  Mr. 
B^ckland)  in  1812  on  the  summit  of  Kitt  Hill,  near  Callington. 
In  some  cases  too  the  saalbande,  or  wall  of  metalliferous  veins 
traversing  the  granite,  appears  to  be  of  this  class.  At  Bean 
Jtline,  about  one  mile  east  of  Roche,  the  surrounding  country  is 
granite  of  the  usual  aspect ;  while  the  walls  of  the  tin  lode  which 
are  of  considerable  thickness  have  all  the  character  of  an  elvan 
dyke,  the  paste  of  which  is  chiefly  quartzose  with  a  mixture  of 
mca,  talcite,  ^felspar  much  disintegrated,  and  crystallized  shod, 
the  tin  occurring  in  veins  with  shorl  towards  the  centre  of  this 
elvan  (the  veins  occasionally  send  out  small  lateral  branches  at 
various  angles),  the  elvan  itself  is  said  to  dip  three  feet  in  the 
fethom,  and  in  its  general  character  much  resembles  some  of 
tho^e  found  to  the  east  of  St.  Agnes.  The  same  inclusion  (if  I 
may  so  term  it)  of  a  metallic  vein  by  a  rock  differing  from  the 
surrounding  granite  I  recollect  to  have  noticed  also  at  New- 
^bridge^  and  m  the  Qwennap  cluster.    It  would  be  desirabl-a  to 

■     •  ■ 

to'  R  much  greater  distance  from  the  top  of  the  hill,  would  have  been  taken  to  be  granite, 
as  ihe  surface  has  every  appearance  of  a  growon  soil  intermixed  ¥dth  granite  stones  and 
locks  plentifully  scattered  abaut.  The  same  has  been  observed  on  the  sides  of  Cam 
AUrth  and  other  granite  hills  bordering  on  the  Killas  country.**  We  were  assured  that 
at  Newbridge  they  had  sunk  above  the  granite  country  in  a  mass  of  granitic  rubble  with 
oecasional  blocks  of  killas  intermixed  to  the  depth  of  nearly  SO  yards,  and  above  the 
kiUas  country  in  a  rubble  of  that  rock  with  a  smaU  admixture  of  kUlas  to  about  half  that 
dqpth. 

•  See  Mr.  Hen8low*s  Account  of  Anglesea.    (Cambridge  Philosophical  Transac- 
tions, Fart  IX.) 
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ascertain  ht>w  far  1iu8  is  the  case  in  veins  which  traverse 
granite. 

At  Kit  Hill  above-mentioned,  at  Carglaise,  and  at  some  other 
places,  we  were  assured  by  miners  apparently  of  competent 
mformation^  that  the  granite  did  in  some  places  overlie  the 
killas.  In  these  instances,  it  is  possible  that  granitic  dykes  may 
have  been  mistaken  for  the  central  mass,  o^  that  our  informants 
might  have  been  misled  by  some  of  those  deceptive  appearances 
which  are  familiar  to  most  geologists.  Mr.  Taylor,  in  his  excel- 
lent Survey  of  the  Mining  district,  mentions  an  analogous  fact, 
and  his  observation  is  too  imporjtant  to  be  omitted.  *^  In  Dol- 
coath  and  five  other  mines  situate  near  the  junction,  the  strata 
of  granite  and  killas  appear  alternately  overlying  each  other,  the 
divisions  between  them  being  at  various  incUnations  ;^  but  sujffi- 
cient  information  cannot  be  obtained  to  state  with  accuracy  the 

particulars."t 

On  the  subject  of   granitic  veins,    my  memoranda  afford 

nothing  which  can  add  to  the  copious  and  masterly  observations 
of  Mr.  Sedgwick.  I  may  mention,  however,  that  the  country 
near  the  junctions  of  Garn-brae,  of  Kit  Hill,  of  the  upper  part  of 
the  river  Okement,  and  of  some  other  spots  of  the  same  cha- 
racter,J  will  afford  the  collector  hand  specimens  well  calculated 
to  illustrate  on  a  small  scale  many  of  the  phenomena  which  pre- 
sent themselves  so  fully  and  magnificently  at  the  cliffs  of  Tre- 
wavas  and  Polmear. 

It  may  here  be  noticed,  that  the  mineral  substances  confined 
to  the  granite  (or  rather  not  yet  discovered  in  the  superincum- 
bent rocks  also),  are  few  in  number.  Apatite,  pinite,  andalusite, 
and,  I  believe,  uranite,  at  present  complete  the  list. 

Slvorl  jKocA.— This  binary  compouna,  too  generally  known  to 
need  any  description  here,  is  usually  found  on  the  confines  of  the 
granite  in  such  large  masses*  as  to  render  us  doubtful  what  name 
to  assign  to  them.  Indeed  our  geological  guides  have  not  as 
yet  furnished  us  with  a  very  definite  or  accurate  terminology  for 
the  purpose.  What  one  observer  would  describe  as  a  lar^e  dyke 
or  paten,  another  would,  perhaps,  elevate  to  the  dignity  of  a 
formation.  Roche  has  been  constantly  noticed  as  presenting  a 
magnificent  display  of  this  rock  ;  and  Mr.  Sedgwick  mentions 
it  a^  occurring  m  veins  traversing  the  granite  between  Lemoma 
Cove  and  the  Land's  End  (p.  19).  I  nave  observed  it  on  the 
large  scale  forming  the  whole  of  the  tor  named  Carn  MewaU; 


*  Thoefore,  if  tihere  is  any  paraUdism  in  the  stratificadim  of  the  kiUas,  the  granite 
tnnit  be  ooniidered  not  ai  an  altematimi  but «  vein.  At  Dolcoath,  the  floor  of  granite 
it  said  to  be  nearly  horizontal ;  most  of  the  killas  in  the  neighboorhood  is,  if  I  do  not 
«nr,  considerably  indined.  (See  Thomas's  Report,  p.  34.) 

f  Mr.  Sedgwick  appears  to  have  determined  this  point  as  far  as  our  present  meant  of 
cxttnination  permit.  (P.  34.)  - 

X  We  obtained  some  highly  illustrative  at  CosteUow*s  Mine,  near  Roche. 
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near  St.  Aastle,  and  of  another  tor  (the  name  of  which  I  have 
lost),  overtopping  the  upper  road^  which  leads  to  Buckland  on 
the  Moor,  it  my  memoiy  does  not  fail  me,  I  observed  it  on  a 
icale  equally  large  in  more  than  one  other  spot  on  the  Cornish 
Downs,  ancf  on  Dartmoor;  but  I  either  ne^ected  to  mark  at  the 
time,  or  have  since  mislaid  the  exact  localities.  I  would  venture 
to  recommend  to  the  examination  of  future  tourists  two  points 
connected  with  this  rock. 

1.  Whether  some  other  of  the  tors  on  the  confines  of  the  gra- 
nitic tracts  (besides  those  specified)  do  not  consist  of  shorlrock. 
From  its.  external  configuration  and  neighbourhood  to  the 
granite,  it  may  be  easily  confounded  with  that  rock  until  exa- 
mined more  closely. 

2.  Is  it  possible  firom  the  careful  examination  of  the  country 
surrounding  Roche  Rocks,  to  ascertain  whether  that  remarkable 
eminence  has  been  produced  by  the  disintegration  and  washing 
away  of  some  less  durable  beds  which  once  enveloped  it?  or 
whether  it  may  be  regarded  as  an  original  inequality  ot  surface  ?^ 

Most  of  the  varieties  of  external  appearance  produced  in  this 
rock  by  the  different  modes  of  aggregation,  have  been  enume- 
rated by  Mr.  Sedg\fick  (p.  18).  To  nis  Ust,  I  am  enabled  to 
add,  as  Nob.  5  ana  6, 

6.  Alternate  layers  generally  of  great  tenuity,  of  very  minutely 
granular  quartz  and  snorl,  having  all  the  aspect  of  a  stratified 
mass. 

6.  Real  or  pseudo  breccia  consisting  of  small  patches  of 
compact  shorl  imbedded  in  quartz,  or  vice  versd  of  quartz  imbed- 
ded m  shorl. 

These  varieties  occur  in  the  neighbourhood  of  the  crystalline 
and  more  predominant  form.  No.  5  appears  to  offer  another 
exemplication  of  a  law,  which  I  believe  to  obtain  pretty  gene- 
rally, ''  that  crystalline  rocks  when'  they  occur  in  large  masses 
are  most  usually  accompanied  by  schistose  rocks  composed  of 
the  same  mineral  ingredients  in  a  state  of  greater  alternation.'' 
To  the  verification  of  this  law,  I  would  venture  to  solicit  the 
attention  of  those  who  join  a  knowledge  of  mineralogy  and 
chemistry  to  that  of  geology.  The  establishment  of  its  probabi- 
lity might  lead  to  some  important  theoretical  results.  Nor 
should  I  omit  to  mention,  that  the  varieties  of  shorl  rock  above 
noticed  are  peculiarly  interesting  from  the  examples  which  they 
afford,  even  in  hand  specimens,  of  the  various  phenomena  of 
configuration  incident  to  rocks  of  the  schistose  character.  The 
marked  distinction  of  colour  and  aspect  Existing  between  the 
two  constituents  (tourmaline  and  quartz)  render  these  very  strik- 
ing and  intelligible.  £ven  the  very  small  collection  which  I 
possess  myself,  offers  within  the  scale  of  a  few  inches  highly 
instructive  examples  of  contortion,  dislocation,  crossing,  and 

*  I  would  suggest  a  like  examination  of  two  singularly  insulated  masses  of  rock 
OGcopying  opposite  sides  of  a  ravine  near  Camelford,  Imown  by  the  ussoca  ^  >!ca  l^^^ti. 
Uap. 
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heaving  of  veins.  Neither  this,  however,  nor  my  observations, 
are  sumcienUy  extensive  to  justify  the  theorizing,  with  any  con« 
fidence,  on  the  subject.  As  far  as  I  can  conjecture,  the  appear- 
ances offered  by  my  own  specimens  would  be  most  readily 
accounted  for  by  an  nypothesis  which  should  admit,  1.  That  the 
laminated  arrangement  of  the  rock  is  not  in  all  cases  the  result 
of  successive  depositions.      2.  That   disturbances  have  taken 

Elace  subsequently  to  the  formation  and  contortion  (if  these 
e  not  synchronous)  of  the  laminas.    3.  That  at  the  period  of 
these  disturbances,  the  degree  of  consolidation  varied  in  different 
portions  of  the  mass.     I  woHild,  however,  conclude  by  strongly 
recommending  this  rock  to  the  more  accurate  examination  of 
'  future  travellers ;  and  am,  dear  Sir,  very  truly  yours, 

J.  J.  CONYBEARE. 


Article  VI, 

On  Hatclietine.    By  the  Rev,  J.  J.  Conybeare,  MGS. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

MY  DEAR  SIR,  Bath  Boston^  Feb.  10,  1823. 

I  HASTEN  to  acknowledge  that  a  perusal  of  Mr.  Brande's 
elementary  work  on  Chemistry  (which  has  only  of  late  fallen 
into  my  hands),  has  shown  me  that  I  have  been  anticipated  by 
that  gentleman  in  the  examination  of  the  mineral  substance 
which  I  ventured  to  name  hatchetine,  and  which  is  enumerated 
by  him  under  the  varieties  of  bitumen,  as  mineral  adipocire. 
Mr.  Brande's  work  was  pubUshed,  I  believe,  early  in  1821 .  My 
own  experiments,  made  the  autumn  before,  were  transcribed  for 
the  Annals  in  the  January  of  that  y^ar.  Strictly,  therefore,  I 
have  to  apologize  to  your  readers  only  for  the  second  of  my 
communications  (the  short  note  appended  to  the  examination  of 
mumia),  which  an  earlier  perusal  of  Mr.  Brai^de's  work  would 
certainly  have  caused  me  to  suppress.  Allow  me  to  express  my 
satisfaction,  that  the  examination  of  the  substance  in  question 
has  fallen  into  better  hands  than  my  own ;  and  that  my  opinion 
as  to  its  specific  difference  from  every  other  known  variety  of 
bitumen  is  corroborated  by  so  competent  an  authority.  With 
Mr.  Brande's  permission,  however,  1  would  still  contend  for  the 
superior  propnety  of  the  name  hatchetine,  both  for  the  reason 
formerly  assigned,  and  from  the  feeling  that  it  is  rather  desirable 
to  banish  from  our  nomenclature  all  such  significant  names  as  are 
not  indicative  of  some  actual  property  of  the  substance  to  which 
they  are  appUed. 

Believe  me,  dear  Sir,  very  truly  yours, 

J,  J.  Conybeare. 
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ANNUAL  RESULTS. 
Barometer. 

Indies. 

Highest  observation,  Feb.  27.    Wind,  NW 3O700 

Lowest  obsenration,  Dec.  6.    Var.  and  tempestuous . .  28*050 

'Range  of  the  mercury « « •  • 2*650 

Mean  annual  barometrical  pressure •••*•••  29*703 

Greatest  range  of  the  mercury  in  December 2*600 

Least  range  of  the  mercury  m  June •  •  •  •  •  0*670 

Mean  annual  range  of  the  mercury • 1*360 

Spaces  described  by  the  mercury 85*850 

Total  number  of  changes  in  the  year 195^000 

Six's  Thermometer. 

Greatest  obsenration,  June  6.    Wind,  variable 84*000° 

Least  observation,  Dec.  28.    Wind,  SE 26*000 

R^nge  of  the  mercury  in  the  thermometer 59*000 

Mean  annual  temperature.  •...•• » ;  48*901 

Greatest  range  in  June 42*000 

Least  range  m  Januajy  and  December 20*000 

Mean  annual  range *..«.,...••  29*000 

Winds. 

Bays. 

North  and  East 55*000 

North-east  and  South-east , 76*000 

South  and  West 80*000 

South-west  and  North-west 120-000 

Variable. 34-000 

Rain. 

Inches. 

Greatest  quantity  in  July 6*000 

Least  quantity  in  December 1*280 

Total  amount  for  the  year .  •  • ;  • 37*100 

Observations. 

Pressure. '-r-The  greatest  range  of  the  mercuiy,  which  is  nearly 
that  for  the  year,  took  place  in  December,  and  notwithstanding 
th6  amount  of  rain,  the  spaces  described  in  inches,  and  the  num- 
ber of  changes  in  the  direction  of  the  column,  are  less  than 
i/saal;  while  the  mean  |s  higher  than  for  $ome  time  past. 
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;  TePM(sratHtt8.''^The  mean  temperature  for  the  Vear  just 
elapsed  is  1^  higher  than  that  of  the  preceding  one.  Tlie  months 
of  April,  Mayi  Augnst,  September^  and  December,  were  consi- 
derably warmer  in  1821  than  the  corresponding  ones  of  last  year; 
while  the  three  first  months,  and  Jane  and  July,  are  as  much  the 
feverae.  The  means  of  October  and  November  in  both  periods 
are  nearly  alike. 

Rain^r — ^The  amount  of  rain  exceeds  that  of  last  year  upwards 
of  eight  inches,  and  is  the  wettest  we  have  had  since  1816i  The 
greatest  monthly  quantity  fell  in  July,  attended  on  five  succes* 
ihre  days  with  most  tremendous  thunder  and  lightning. 

I  am,  Sir,  your  most  obedient  servant, 

Kim  MaHmy  Feb,  5^  IBZS.  J.  STOCKTON. 


Article  yill. 

On  HannibaTs  Passage  through  the  Alps. 
By  Thomas  M'Keever,  MD. 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

SIR, 

Hardly  any  passage  in  the  writings  of  Livy  has  been  more 
frequently  the  subject  of  comment  than  that  in  which  Hannibal 
is  stated,  during  his  celebrated  and  interesting  march  through 
the  Alps,  ^to  have  effected  the  removal  of  a  large  cliff,  which 
impeded  the  progress  of  his  army,  by  means  of  the  joint  agency 
of  fire  and  vinegar. 

•  As  the  particulars  of  this  very  remarkable  event  may  have 
escaped  the  recollection  of  some  of  your  readers,  it  may  not  be 
amiss  to  mention  a  few  of  the  leading  circumstances.  Livy 
informs  us  that  Hannibal  having,  after  a  series  of  the  most 
flrightful  difficulties  and  dangers,  reached  the  summit  of  the 
Alps,  rested  there  two  days,  in  order  to  recruit  his  exhausted 
troops  :  that  he  then  commenced  his  descent,  but  had  not  pro- 
ceeded far,  when  he  came  to  a  projecting  cliff  of  great  height^ 
which  completely  obstructed  his  further  progress.  Having  in 
vain  searched  for  a  more  convenient  route,  he  at  length  deter- 
mined on  levelling  this  formidable  barrier,  and  for  this  purpose 
ordered  a  number  of  large  trees  to  be  felled,  and  placed  in  a  pile 
at  its  base  :  they  were  then  set  on  fire,  and  in  a  short  time  (the 
wind  proving  favourable),  so  intense  was  the  action  of  the  heat, 
that  tne  solid  rock  became  as  red  as  the  blazing  fuel  with  whch, 
it  was  surrounded.  Hannibal  now  thought  of  applying  a  quan- 
tity of  vinegar  to  its  surface,  which,  it  is  asserted,  had  the  effect 
of  softening  its  substance,  and  in  this  way  a  passage  wa«  ^^e^- 

'New  Series,  vol.  v.  o 
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lirly  opened;  by  which.his  army  with  their  elej^antisattdtaiig^ige 
w^re  enabled  to  proceed.  ■    '»i.r 

Some  writers  nave  contended  that  the  action  of  the  add  was 
the  principal,  if  not  the  sole  agent  in  producing  the  efl^t  here 
described  \  others  suppose  that  the  solid  roc)c  was  actually  fiened, 
t>v  (he  intense  action  of  the  fire  on  its  surface ;  while  another  set 
of  commentators,  from  the  difficulties  attendant  on  its  explana- 
tion, consider  the  whole  statement  as  an  idle  fabncation,  for 
which  the  author  had  no  foundation  whatever.  As^  however, 
the  entire  process  may,  I  conceive,  be  explained  on  plain  and 
obvious  principles,  I  can  see  no  necessity  for  calling  in  qoestioii 
the  accuracy  of  a  writer,  who  "forprobity,  candour,  and  impar- 
tiality, has  been  so  much  distinguished  above  evety  other  histo- 
rian. The  difficulty  df  procuring  in  those  wild  retreats  a  suffi- 
cient number  of  trees  for  making  a  huge  pile  sucli  as  Livy 
describes,  has  been  advanced  as  one  of  the  principal  objections 
to  the  statement  of  this  historian.  We  are  to  consider,  however, 
that  although  this  objection  might  apply  to  the  very  summit  of 
the  Alps,  where  vegetation  is  neany,  if  not  altogether,  sus- 
pended :  it  is  by  no  means  applicable  to  the  sides  or  skirts  of 
those  mountains,  which  all  travellers,  and  among  the  rest  Poly- 
bius,  agree  in  describing,  as  being  in  several  places  clothed  with 
large  woods.  We  are  also  to  bear  in  mind,  that  the  various 
passes  through  those  sequestered  regions,  run,  not  across  the 
ridges  or  summits  of  the  mountains,  as  some  have  supposed,  but 
that  they  are  conducted  through  many  defiles,  and  were  pro- 
bably traced  out  by  paths  that  have  served  from  time  immemorial, 
as  means  of  communication  between  the  fertile  valleys  that  lie 
interspersed  up  and  down  the  windings  of  this  immense  chain.* 
Now  as  it  can  he  satisfactorily  proved,  from  the  testimony  ot-  the 
two  principal  historians  who  have  recorded  this  memorable 
marcn,  that  Hannibal  never  reached  the  very  summit  of  those 
d.rea,ry  solitudes,  but  that  he  merely  ascended  to  the  top  of  one 
of  the  lesser  ridges,  it  is  obvious  that  he  could  have  had  no  diffi- 
culty in  procunng  any  quantity  of  fuel  that  he  might  ha^re 
required.  In  proof  that  nannibal  never  attained  the  summit  of 
the  Alps,  it  may  be  observed  that  Polybius  and  Livy,  although 
they  aifier  materially  as  to  the  route  which  the  Carthaginian 
general  took,  agree  in  stating,  that,  having  completed  his 
ascent,  he  conducted  his  troops,  exhausted  and  broken  down 
with  the  innumerable  hardships  they  had  encountered,  to  a  con- 
venient spot,  where  he  pointed  out  to  them  the  rich  and  fertile 
.  plains  of  Italy  as  the  reward  of  all  their  toils  and  privations ;+  but 
nad  Hannibal  ascended  to  the  upper  range  of  the  Alps,  it  is 
altogether  impossible  he  could  have  indulged  his  army  with  such 
a  cheering  prospect ;  lesser  mountains  would  have  intercepted 
their  view ;  and  instead  of  stniling  luxuriant  plains,  an  immeasur- 

*  See  Eustace's  Classical  Toar  thicnigfa  Iiaff ,  vol.  i.  p.  12. 
f  See  Uook*s  Rouuui  History,  vol.  ii.  p.  126. 
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fUr jM^puMe  of  deaolation  must  have  met  the  eve.  Besides,  it 
may  be  asked,  is  it  at  all  probable  that  Hamiibal,  while  travers- 
k^  an.  unknown  and  savage  region,  where  every  object,  clothed 
;Vith  the  fdread  magnificence  of  heaven,  was  calculated  to 
.fisoite  feelings  of  astonishment  and  terror^*  would  attempt  to 

>deviate  from  the  ordinary  passes  pointed  out  to  him  by  expe- 
nenced  guides:. he  must  have  felt  convinced  that  inevitaole 
destroction  would  be  the  consequence  of  such  a  rash  unjustifiable 
proceeding. 

•  The  improbability  of  Hannibal  having  at  hand  a  sufficiency  ol 
vinegar  to  efiiact  the  decomposition  of  the  rock,  has  also  been 
bfOQght  forward  as  an  insurmountable  objection  toLivy's  account 
of  this  achievement  Although  I  am  fully  satisfied  that  the 
action  of  the  vinegar  had  no  share  whatever  in  accomplishing 
the  destruction  of  the  cliff,  still  I  see  no  absurdity  in  supposing 
that  a  Carthaginian  array  should  have  been  supphed  with  a  con- 
siderate quantity  of  this  liquid.     Several  historians  inform  us, 

.'that,  from  a  very  early  penod,  vinegar  and  water  constituted 
almost  the  sole  drink  of  the  military  during  their  long  and 

-fatiguing  marches :  thus  Ca»sar,  on  one  occasion,  while  conduct- 
iiiff  his  troops  through  tlie  Alps  for  the  purpose  of  encountering 
a  branch  of  Pompey's  army,  then  in  Spain,  under  the  command 
of  Afranios  and  Petreius,  is  described  as  having  supported  them 

/or  .several  days,  principally  by  means  of  this  simple  beverage ; 

.and  Crevier,  m  his  History  of  tlie  Roman  Emperors,  tells  us, 
*^  l|hat  the  Emperor  Severus  had  altogether  proscribed  the  use 

joinvia^,  which  had  for  some  timercrept  in  among  his  soldiers, 

)8nd  reduced  them  to  vinegar  and  water,  which  formed  the  com- 

maa  ;drink  of  the  military  m  ancient  times/' 

(!>  Having  thus  briefly  stated  such  arguments  as  have  occurred 

Ac  me  in  support  of  the  credibility  of  Livy's  statement,  I  proceed 

.to  explain  in  what  manner  1  conceive  this  important  undertaking 

■to  have  been  accomplished. 
:;  Water,  it  is  well  known,  will  insinuate  itself  into  the  minute 

J  ores  and  crevices  of  the  most  solid  bodies,  and  being  expanded 
y  variations  of  temperature,  is  capable  either  of  rending  them 
iiounder,  or  of  detaching  portions  from  their  surface.  Expansion, 
(U  is  well  known,  may  taKe  place  in  this  liquid  from  two  opposite 
causes^  an  increase  or  a  diminution  of  temperature  ;  that  very 
remarkable  erJargement  of  volume  which  water  undergoes  during 
«ongelation,  is  capable  of  producing  veiy  powerful  effects,  ana 
■enables  us  to  explain  a  number  of  interesting  phenomena.    The 
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*  NuUum  vcr  usquam,  nulUque  o^statis  honore.s  ; 
Sol  ju£^8  habiut  diris,  sed^ue  tuetur 
PcrpektiuR  deformifi  hyeros ;  ilia  undique  nubcs 
'>,:  ,  Uue  adras  Bgit  et  mixtOA  cum  gcandiae nimboft. 

,:,,    ,    .  JtmcimcdiUtucs  ventiuuefurentiaregna 

Alj^na  poBuoe  domo,  cali^at  in  aids 
Obtutus  taxis,  abeuntque  in  nubila  monteiu 

(Sn.  Itftl.  lib.  3.) 
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Florentine  academicians  were  enabled  to  burst  a  brass  ^be,  the 
cavity  of  which  was  an  inch  in  diameter^  by  means  of  this  eitpaii- 
sive  power,  and  calculating  from  the  tenacity  of  brass,  and  the 
thickness  of  the  sides  of  the  globe,  this  must  have  required  a 
force  exceeding  27^720  pounds.*  Vast  masses  of  rock  are  from 
this  cause  frequently  detached  from  the  clifis,  and  precipitated 
with  ffreat  velocity  into  the  adjoining  valleys.  The  rending  of 
trees  m  northern  latitudes  during  the  winter  months^  th^  bursting 
of  water  pipes,  the  raising  of  pavements,  the  increased  fertility 
of  the  soil  after  frost  (owing  to  the  facility  with  which  the  deh- 
cate  fibres  of  the  roots  of  plants  are  enabled  to  extend  them- 
selves), may  all  be  referred  to  the  same  principle.  The  expan- 
sion which  water  undergoes  at  elevated  temperatures  is,  however, 
still  more  considerable,  and  is  capable  of^  producing  the  most 
astonishing  effects.  When  heated  to  212r  of  Fahrenheit,  at 
the  mean  pressure  of  the  atmosphere,  it  becomes  converted  into 
steam,  an  elastic  substance,  the  bulk  of  which,  even  at  that  tem- 
perature, is  about  1800  times  that  of  the  water  from  which  it 
originated.  When  heated  beyond  this  point,  vapour  is  expansi- 
ble to  a  wonderful  degree.  Count  Rumford  ascertained  by 
incontrovertible  experiments,  that  its  elasticity  became  doubled 
by  every  addition  of  temperature^  equal  to  30°  of  Fahrenheit's 
scale,  with  the  heat  of  212  +  30  =  242,  its  elasticity  he  found 
equal  to  the  pressure  of  two  atmospheres ;  at  the  temperature  of 
242  •(-  30  =  272,  it  will  be  equal  to  four  atmospheres,  and  so 
on.+  When  suddenly  generated,  this  powerful  agent  is  capable 
of  producing  the  most  violent,^  and  at  times  the  most  destructive 
effects.  Thus  instances  ^  have  occurred,  where,  in  consequencie 
of  a  person  carelessly  spitting  into  a  copper  foundry,  the  entire 
building  has  been  destroyed^  and  even  when  the  moulds  contain 
the  slightest  moisture,  the  melted  metal  is  driven  back  with  a 
loud  report,  and  is  violently  dispersed  in  every  direction.  A 
drop  of  water  also  by  falling  into  a  vessel  of  boiling  linseed  oil, 
where  it  became  instantly  converted  into  vapour,  has  been  known 
to  produce  the  most  violent  explosions.  On  this  principle  then, 
namely,  that  of  sudden  expansion,  I  conceive  the  whole  process 
admits  of  explanation.  <  The  minute,  but  numerously  interspersed 
globules  of  water,  which  had  for  ages  been  percolating  through 
the  pores  and  fissures  of  the  rock,  undergoing,  by  the  application 
of  a  large  fire  to  its  base,  a  sudden  enlargement  of  volume  in  a 
short  time  acquired  such  a  degree  of  expansive  energy  as  to  burst 
asnnder  the  strong  confines  by  which  they  had  so  long  been 
surrounded.    Now  were  Hannibal,  while  the  fire  was  imparting 

*  See  Murray^s  Chemistry,  t61.  x.  p.  950. 

*f-  The  elastic  force  of  stesm  does  not  inereose  in  quite  so  rupid  a  progression  as  Count 
Rumford  affirms ;  according  to  the  late  experiments  of  Dr.  Ure,  it  is  equal  only  to  53'6 
inches  of  mercury  at  24'i'',  and  to  about  K9  only  tt  8Tfi<^«>*-K$ee  Philosophical  Trans- 
actions, 1818,  or  Annahyftil,  xiii.  p.  %\b,)'^Eiit, 

X  See  Black^s  Lectures,  vol.  i. 
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f^  ener^etio  influence  to  the  particleg  of  confined  moisture,  to 
^iqpV  a  quantity  of  vinegar  to  the  surftu^e  of  the  rock,  there 
would  surely  be  nothing  unnatural  in  his  attributing  at  least  a 
part  of  the  effect  to  the  liquid  he  employed,  particularly  when 
we  take  into  account  the  very  bw  state  of  chemical  knowledge, 
in  those  early  ages,  even  among  men  of  science. 

A  phenomenon  of  annual  occurrence  in  the  Polar  Seas,  bears, 
I  conceive,  considerable  analogy  to  the  point  we  have  been  dis- 
cussing, and  appears  to  me  to  confirm  the  explanation  1  have 
vQi^iured  to  advance ;  I  allude  to  the  frequent  disruptions,  or 
Icequakes,  as  they  are  termed,  which  take  place  among  the  ice- 
bergjs,  on  t^^e  return  of  the  summer  season.  In  those  remote 
(i^tudes,  as  soon  as  the  long  and  dreary  winter  has  passed  away^ 
%e  hot  weather  sets  in  with  unusual  rapidity,  in  consequence  of 
which  tibie  numerous  globules  of  air,  that  had  been  incased  in 
ihpse  vast  accumulations,  soon  begin  to  e^pand,'^  and  strugglinff^ 
aji  it  were«  for  liberty,  in  a  short  time  acquire  such  irresistibte 
fo^*  as  to  occasion  the  disseveration  of  the  mountain.  In  this 
way  large  masses  separate,  and  are  precipitated  into  the  ocean 
with  a  tremendous  noise,  not  unlike  that  of  a  distant  peal  of 
^unden  Volcanic  eruptions,  explosions  in  coal  mines,  andf 
ieveial  other  phenomena,  together  with  the  common  operation 
of  blasting,  might  likewise  be  adduced  to  prove  the  wonderful 
power  possessed  by  elastic  fluids,  whether  in  the  form  of  vapour, 
6t  of  gas,  when  exposed  to  high  temperature ;  but  to  enlarge 
upon;  a  principle  now  so  well  understood,  and  so  ej^tensively 
apijijedji  appears  altogether  unnecessary* 
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Article  IX. 


,y.  ^'     Oh  the  Presence  of  Oil  in  the  Serum  of  the  Blood. 

By  Thomas  Stewart  Traill,  MD. 

...  -■      .    '  ■     » 
^  .     .     (Xo  the  Editor  of  the  Annals  of  Philosophy*) 

'"•■  WRAM  8kR,  Liverpool^  Royal  Ifutttutum^  Jan.  10,  1S2S. 

XJpwAKDs  of  two  years  ago,  I  detected  the  presence  of  a 
considerable  proportion  of  oil  m  the  serum  of  the  blood,  of  a  man 
(abouring  under  internal  inflammation  ;  and  a  second  attack  of 
decided  hepatitis  in  the  same  individual  afforded  me  another 
opportunity  of  verifying  the  observation  in  the  spring  of  1821. 
Tnese  facts  were  communicated  to  the  public  in  the  17th  volume 
of  the  Edi^buijgh  Medical  and  Surgipal  Journal.  In  both 
instanceSji  the  ^^igularly  white-  coXoxa  of  the  serum  induced  the 

*  Sec  Leslie  on  Heat  and  Moisture. 
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chemical  examinatioii ;  and  a  similar  appearance  havine  Tecentl^ 
occurred  ia  a  case  under  the  care  of  my  friend  Dr.  McCartney, 
of  this  place,  he  sent  to  me  a  portion  of  the  serum,  which  yielded 
on  analysis  a  still  larger  proportion  of  oil  than  had  been  obtained 
in  the  former  instances.  Dr.  McCartney's  patient  is  a  stout 
young  man,  who  was  attacked  by  acute  hepatitis. 

Exami nation,  of  the  Sertim. 

This  serum  separated  spontaneously  from  the  crassamentum ; 
but  in  appearance,  it  strikmgly  resembled  that  described  in  the 
journal  aDOve-mentioned.  its  colour  is  a  fine  yellowish-white; 
its  consistence  (in  this  cold  weather)  is  that  of  very  thick,  rich, 
cream ;  but  it  becomes  more  fluid  by  a  gentle  heat.  It  did  not 
make  any  deposit^  on  being  left  at  rest  for  several  weeks. 
Indeed  serum  of  this  sort  seems  little  disposed  to  spontaneous 
change ;  for  some  which  has  been  two  years  in  my  possession 
still  retains  its  colour ;  and  though  it  has  a  putrid  smell,  it  exhi- 
bits visible  signs  of  decomposition  only  by  a  very  slight  separa- 
tion of  nearly  colourless  water^  from  a  coagulum  resembling  new 
cheese. 

The  specific  gravity  of  the  serum  now  under  consideration 
==  1*0187,  which  nearly  agrees  with  that  last  examined,  though 
it  be  somewhat  less  than  that  of  the  first. 

One  hundred  grains  of  the  serum  were  slowly  evaporated  by  a 
moderate  temperature.  The  residue,  when  the  watery  part  was 
wholly  dissipated,  =  21-1  grs.  A  yellowish  transparent  oil'was 
observed  to  flow  beneath  ttie  solid  residue,  when  the  glass  catp- 
sule  was  heated ;  but  it  became  solid,  and  of  a  greyish-white 
colour,  at  the  ordinary  temperature  of  my  apartment.  The  dl 
was  taken  up,  while  nuid,  oy  bibulous  paper,  which  had  been 
previously  weighed  with  due  attention  to  ensure  uniformity  in 
the  state  of  its  hygrometric  moisture.  *  A  portion  of  the  paper 
was  deeply  stained,  with  the  oil,  and  fresh  portions  were  enq»oyed 
until  the  broken  coagulum  no  longer  soiled  the  paper.  The 
weight  gained  by  the  paper  =  4*5  grains.  ^ 

Tne  albumen  was  soaked  for  six  hours  in  distilled  water,  and 
well  washed  on  a  filter.  The  dried  albumen  ^ss  16*7  grains. 
The  washings  were  evaporated,  and  saline  matter,  consisting 
chiefly  of  muriates  and  lactates,  were  obtained,  amounting  to 
(h9  gr.  of  which  0*7  appeared  to  be  of  the  former. 

From  these  results,  we  may  state  the  constituents  of  this 
remarkable  fluid  to  be  : 

Water =  78-9 

Albumen =  15*7 

Oil =  4.6 

Salts =  0-9 

lOOO 
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i  The  piecidiarities  of  this  serum  consist  in  its  containing  oil, 
^fuicb'  e^dits  in  the  form  of  an:  emulsion,  and  in  this  case  amoants 
;ib'i44- per  cent.;  in  its  having  about  double  the  usual  quantity  of 
ajtbuttieh  assigned  to  the  serum  of  blood  by  the  experiments  of 
30J^lius  ^d  others ;  and  in  its  diminished  proportion  of  saline 
ingredients.  It  is  worthy  of  remark,  that  these  peculiarities  in 
the  three  cases  were  connected  with  inflammatory  disease ;  and 
in  the  two  last  were  accompanied  by  decided  inflammation  of 
the  liver.  I  have  had  an  opportunity  of  examining  the  blood  of 
one:  of  the  patients  when  he  was  in  health,  and  ^und  nothing 
feculiar  in  it.  I  may  also  state,  that  I  examined  some  time  ago 
ft'serum  which  resembled^  in  colour  and  consistence,  thin  waters 
fruel;  but  in  this  I  could  detect  no  oil ;  and  it  seemed  to  owe 
its  peculiarities  to  an  excess  of  albumen. 
'J  I  Hm,  respectfully  yours, 

--.■■■'  Thomas  Stewart  Traill. 
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On  t/ie  Alloys  of  Steel.     By  J.  Stodart,  Esq.  FRS.  and  Mr. 
..  ;.M.  Faradayi  Chemical  Assistant  in  the  Royal  Institution.* 


r  .-■ 


:::v;T|i.E  allovs  of  steel  made  on  a  small  scale  in  the  laboratory  of 

Ae  Boyal  institution  proving  to  be  ^ood^  and  the  experiments 

Jiairing- excited  ai  very  considerable  degree  of  interest  both  at 

bonie  and  abroad*  gs^ve  encouragement  to  attempt  the  work  on  a 

:<ai0re  e;itended  scsde,  and  we  have  now  the  pleasure,  of  stating, 

'/thafttJloys  similar  to  those  made  in  the  Royal  Institution,  have 

rlteen  made  for  the  purpose  of  manufacture ;  and  that  they  prove 

.-lO'l^  Ui  point  of  exceUence,  in  every  respect  equal,  if  not  supe- 

-  lidr,  to  the  smaller  productions  of  the  laboratory.    Previous, 

however,  to  extending  the  work,  the  former  experiments  were 

jxsarefuUy  repeated,  and  to  the  results  were  added  som^  new 

combinations,  namely,  steel  with  palladium,  steel  with  iridium 

. jflni.  oemiun^  and  latterly,  steel  with  chromium.    In  this  last 

•sortes  of  experiments,  we  were  particularly  fortunate,  having,  by 

practice,  acquired  considerable  address  in  the  management  of 

'  tbe  furnaces,  and  succeeded  in  procuring  the  best  fuel  fpr  the 

purpose.    Notwithstanding  the  many  advantages  met  wiUi  in 

the  laboratory  of  the  Royal  Institution,  the  experiments  were 

frequently  Tendered  tedious  from  causes  often  unexpected,  and 

sometimes  difficult  to  overcome;  among  these,  the  failure  of 

crucibles  was,  perhaps,  the  most  perplexing.    We  have  never 

.  *  From  the  Philosophical  Transadioni  for  \S2i.    Pact  II. 
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yet  fbimd  a  emcible  capable  of  beariag  the  high  degree  of  tem- 
perature required  to  produce  the  perfect  reduction  of  titanium; 
mdeed  we  are  rather  disposed  to  question  whether  this  metal 
lias  ever  been  so  reduced :  our  furnaces  are  equal*  (if  any  are)  to 
produce  this  effect,  but  hitherto  we  have  faued  in  procuring  a 
crucible. 

The  metals  that  form  the  most  valuable  alloys  with  steel  are 
silver,  platina,  rhodium,  iridium,  and  osmium,  and  palladium; 
all  of  these  have  now  been  made  in  the  large  way,  except  indeed 
the  last  named.  Palladium  has,  for  very  obvious  reasons,  been 
nsed  but  sparingly ;  four  pounds  of  steel  with  1-lOOth  part  of 
palladium,  has,  however,  been  fused  at  onoe,  and  the  compound 
IS  truly  valuable,  more  especially  for  making  instruments  that 
require  perfect  smoothness  of  edge, 

We  are  happy  to  acknowledge  the  obligations  due  from  us  to 
Dr.  WoUaston,  whose  assistance  we  experienced  in  every  stage 
of  our  progress,  and  by  whom  we  were  furnished  with  all  the 
scarce  and  valuable 'metals;  and  that  with  a  liberality  which 
enabled  us  to  transfer  our  operations  from  the  laboratory  of  the 
chemist,  to  the  furnace  of  the  maker  of  cast  steel. 

In  making  the  alloys  on  a  large  scale,  we  were  under  the 
necessity  of  removing  our  operations  from  London  to  a  sted 
furnace  at  Sheffield ;  and  bemg  prevented  by  other  avocations 
from  giving  personal  attendance,  the  superintendence  of  the 
work  was  consequently  intrusted  to  an  intelligent  and  confiden- 
tial agent.  To  him  the  steel,  together  with  tne  alloying  metals 
in  the  exact  proportion,  and  in  the  most  favourable  state  for  the . 
purpose,  was  forwarded,  with  instructions  to  see  the  whole  of 
the  metals,  and  nothing  else,  packed  into  the  crucible,  and 
placed  in  the  furnace^  to  attend  to  it  while  there,  and  to  suifer  it 
to  remain  for  some  considerable  time  in  a  state  of  thin  fusion^ 
previous  to  its  being  poured  out  into  the  mould.  The  cast  ingot 
was  next,  under  the  same  superintendence,  taken  to  the  tiltmg 
mill,  where  it  was  forged  into  bars  of  a  convenient  size,  at  a 
temperature  not  higher  than  just  to  render  the  metal  sufficiently 
«ialieable  under  the  tilt  hammer.  When  returned  to  us,  it  was 
subjected  to  examination  both  mechanical  and  chemical,  aa  well 
as  compared  with  the  similar  products  of  the  laboratory.  From 
the  external  appearance,  as  well  as  from  the  texture  of  the  part 
when  broken  by  the  blow  of  the  hammer,  we  were  able  to  form  a 
tolerably  correct  judgment  as  to  its  general  merits ;  the  hardness, 
toughness,  and  other  properties,  were  further  proved  by  jaevere 
trials,  after  being  fashioned  into  some  instrument,  or  tool,  and 
properly  hardened  and  tempered. 

It  would  prove  tedious  to  enter  into  a  detail  of  experiments 
made  in  the  Royal  Institution;  a  brief  notice  of  them  v^^ill  at 
present  be  sufficient.     After  making  imitations  of  various  speci- 

*  We  have  succeeded  in  funng  in  these  furnaces  rhodium,  and  also,  though  iraper* 
feptlj,  platina  la  cviiiblei. 
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nens  of  meteoric  iron  by  fusing  together  pure  iron  ftnd  nickel^  in 
proportions  of  3  to  10  per  cent,  we  attempted  making  an  alloy  of 
tteel  widi  silver,  butiailed,  owing  to  a  superabundance  of  the 
htter  metal ;  it  was  found,  after  very  many  trials,  that  only  the 
1-SOOth  part  of  silver  would  combine  with  steel,  and  when  more 
was  usea,  a  part  of  the  silver  was  found  in  the  form  of  metallic 
dew  lining  the  top  and  sides  of  the  crucible ;  the  fused  button 
itself  was  a  mere  mechanical  mixture  of  the  two  metals,  globules 
of  silver  being  pressed  out  of  the  mass  by  contraction  in  cooUn^, 
ind  more  of  these  globules  being  forced  out  by  the  hammer  m 
forging ;  and  further,  when  the  forged  piece  was  examined,  by 
dissecting  it  with  diluted  sulphuric  acid,  threads  or  fibres  of 
silver  were  seen  mixed  with  the  steel,  having  something  of  the 

apearance  of  steel  and  platina  when  united  by  welding ;  but 
len  the  proportion  of  silver  was  only  1 -500th  part,  neither  dew, 
lobules,  nor  fibres,  appeared,  the  metals  bemg  in  a  state  of 
perfect  chemical  combmation,  and  the  silver  could  only  be 
cletected  by  a  deUcate  chemical  test. 

With  platina  and  rhodium,  steel  combines  in  every  proportion ; 
and  this  appears  also  to  be  the  case  with  iridium  and  osmium  : 
£pom  1  to  80  per  cent,  of  platina  was  perfectly  combined  witl^ 
■teel,  in  buttons  of  from  600  to  2000  grains.  With  rhodium, 
from  1  to  60  per  cent,  was  successfully  used.  Equal  parts  by . 
Weight  of  steel  and  rhodium  gave  a  button,  which,  when  polished, 
»mbited  a  surface  of  the  most  exquisite  beauty:  the  colour  of 
this  specimen  is  the  finest  imaginable  for  a  metallic  mirror,  nor 
does  It  tarnish  by  loii?  exposure  to  the  atmosphere :  the  specifio 
i|mvity  of  this  beautiful  compound  is  9*176.  The  same  propor* 
tioh  of  steel  and  platina  gave  a  good  button,  but  a  surface  highty 
erystalline  renders  it  altogether  unfit  for  a  mirror.  In  the  labo* 
ntory,  we  ascertained  that,  with  the  exception  of  silver,  the  best 
pre{K>rtion  of  the  alloying  metal,  when  the  object  in  view  was 
the  improvement  of  edge  toolS)  was  about  1-lOOth  part,  and  in 
this  proportion  they  have  been  used  in  the  large  way.  It  may 
be  right  to  notice,  that  in  fiising  the  metals  in  the  laboratory  no 
flttz  whatever  was  used,  nor  did  the  use  of  any  ever  appear  to  be 
reqnired. 

* 'Silver  being  comparatively  of  Uttle  value  with  some  of  the  alloy- 
ing metols,  we  were  disposed  to  make  trial  with  it  as  the  first  expe- 
limentin  the  large  way :  8  lbs.  of  very  good  Itidian  steel  was  sent  to 
osragent,  and  with  it  l-600th  part  of  pure  silver :  a  part  of  this  was 
loit  owing  to  a  defect  in  the  mould;  a  sufficient  quantity  was, 
however,  saved,  to  satisfy  us  as  to  the  success  of  the  experiment. 
This,  when  returned,  had  the  most  favourable  appearance  both 
as  ta  surface  and  fracture ;  it  was  harder  than  the  best  cast  steely 
or  even  than  the  Indian  wootz,  with  no  disposition  whatever  to 
orack,  either  under  the  hammer,  or  in  hardening.  Some  articles 
for  various  uses  have  been  made  from  this  alloy  ;^  they  prove  to 
be  of  a  very  superior  quality ;  its  application  will  probably  be 
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cKtesded  not  only  to  the  manufacture  of  cutleiy^  but  also,  to 
vancma  descriptions  of  tools ;  the  trifling  addition  o£  F^ce.  can- 
not-  operate  against  its  very  general  introduction.  Tbq  silver 
alloy  may  be  advantageously  used  for  almost  every  purpose,  for 
whioh  good  steel  is  required. 

.  Our  next  experiment  made  in  the  large  way  was  with  ^teel  and 
platina :  10  lbs.  of  the  same  steel,  with  1-lQOth  part  of  platina, 
the  latter  in  the  state  produced  by  heating  the  ammonia  muriate 
in  a  crucible  to  redness,  was  forwarded  to  our  agent,  with 
instructions  to  treat  this  in  the  same  way  as  the  last  named 
metals.  The  whole  of  this  was  returned  in  bars  remarkable  for 
«moothi(iess  of  surface  and  beauty  of  fracture.  Our  own  obser<- 
vation,  as  well  as  that  of  the  workmen  employed  to  make  from 
it  yarious  articles  of  cutlery^  was,  that  this  alloy*  though  not  so 
hard  as  the  former,  had  considerably  more  toughness  :  this  pro- 
perty will  render  it  valuable  for  every  purpose  where  tenacity^,  as 
well  as  hardness,  is  required ;  neither  will  the  expense  of  platina 
exclude  it  from  a  pretty  general  application  in  the  arts ;  iti^ 
excellence  will  mucn  more  than  repay  the  extra  cost. 

The  alloya  of  steel  with  rhodium  have  also  been  made  in  the 
large  way,  and  are,  perhaps,  the  most  valuable  of  all;  but.  these, 
however  desirable,  can  never,  owing  to  the  scarcity  of  the 
metal,,  be  brought  into  very  general  use.  The  compound  of 
ste^,  iridium,  and  osmium,  made  in  the  large  way,  is  also. of 
great  value ;  but  the  same  cause,  namely,  the  scarcity  and  diffi- 
culty of  procuring  the  metals,  will  operate  against  its  very  general 
introduction.  A  sufficient  quantity  ofthese  metals  may«  perhaps, 
be  obtained  to  combine  with  steel  for  the  purpose  or  making 
aome  delicate  instruments^  and  also  as  an  article  of  luxury,  when 
manufactured  into  razors.  In  the  mean  time*  we  have  been 
fUMtbled,  repeatedly,  to  make  all  these  alloys  (that  with  palladium 
axcepted)j,  in  masses  of  from  8  to  20  lbs.  each;  with  such  libe- 
rality were  we  furnished  with  the  metals  from  the  source  already 
named. 

A  point  of  ffreat  importance  in  experiments  of  this  kind  >was 
to  ascertain  wnether  the  products  obtained  were  exactly  such  as 
ive  wished  .to  produce.  For  this  purpose,  a  part  of  each  product 
was  analysed,  and  in  some  cases  the  quantity  ascertained  ;  but 
it  was  not  considered  necessary  in  every  case  to  verify  the  quan- 
tity by  analysis,  because,  in  all  the  experiments  made  in  the 
laboratory,  the  button  produced  after  fusion  was  weighed,  and 
if  it  fell  short  of  the  weight  of  both  metals  put  into  the  crucible, 
it  was  rejected  as  imperfect,  and  put  aside.  When  the  button 
gave  the  weight,  and  on  analysis  gave  proofs  of  containing  the 
metal  put  in  to  form  the  alloy,  and  also  on  being  forged  into  a 
t>ar  and  acted  on  by  acids,  presented  an  uniform  surface,  we 
considered  the  evidence  of  its  composition  as  sufficiently  satis- 
factory. The  processes  of  analysis,  though  simple,  we  shall 
briefly  state;  the  information  may  1>e  desirable  to  others  who 
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Aay'Be  engaged  on  ftimilar  experiments ;  and  farther,  may  enalde 
evety  ofae  to  detect  any  attempt  at  imposition.    It  woula  be  yeiy 
^Hw  desirable  at  present  to  possess  a  test  as  simple,  by  which  we 

could'  distinguish  the  wootz,  or  steel  of  India,  from  that  of 
Europe ;  but  this,  unfortunately,  requires  a  much  more  difficult 
process  of  analysis. 

To  ascertain  if  platina  is  in  combination  with  steel,  a  smtdl 
portion  of  the  metal,  or  some  filings  taken  from  the  bar,  is  to  be 
put  into  dilute  sulphuric  acid  ;  there  will  be  rapid  action  ;  the 
iron  will  be  dissolved,  and  a  black  sediment  left,  which  will 
contain  carbon,  hydrogen,  iron,  and  platina;  the  carbon  and 
hydrogen  are  to  be  burnt  off,  the  small  portion  of  iron  separated 
1^  muriatic  acid,  and  the  residuum  dissolved  in  a  drop  or  two  of 
Bitro-muriatic  acid.  If  a  piece  of  glass  be  moistened  with  this 
solution,  and  then  heated  by  a  spirit«lamp  and  the  blowpipe, 
the  platina  is  reduced,  and  forms  a  metallic  coating  on  &e 
glass. 

:  In  analjnsin^  the  alloy  of  steel  and  silver,  it  is  to  be  acted  on 
by  dilute  sulphuric  acid,  and  the  powder  boiled  in  the  acid ; 
fte  silver  will  remain  in  such  a  minute  state  of  division,  that  it 
win  rec^uire  some  time  to  deposit.  The  powder  is  then  te  be 
boiled  m  a  small  portion  of  strong  muriatic  acid;*  this  will 
dissolve  the  iron  and  silver,  and  the  latter  will  fall  down  as  a 
chloride  of  silver  on  dilution  with  water ;  or  the  powder  may  be 
dissolved  in  pure  nitric  acid,  and  tested  by  muriatic  acid  and 
ammonia. 

:  The  alloy  of  steel  and  palladium,  acted  on  by  dilute  sulphuric 
acid,  and  boiled  in  that  acid,  left  a  powder  which,  when  the 
chamml  was  burnt  from  it,  and  the  iron  partly 'separated  by 
cold  muriatic  acid,  gave  on  solution  in  hot  muriatic  acid,  or  m 
mtro-munatic  acid,  a  muriate  of  palladium;  the  solution,  when 
]ktcipitated  bv  prussiate  of  mercury,  gave  prussiate  of  palla* 
dtnm;'  and  a  glass  plate  moistened  with  it  ana  heated  to  redness, 
became  coated  with  metallic  palladium. 

'-■  The  residuum  of  the  rhodium  alloy  obtained  by  boiling  in 
dilated  sulphuric  acid,  had  the  combustible  matter  burnt  off,  and 
'flie  powder  digested  in  hot  muriatic  acid  :  this  removed  the  iron; 
and  by  lon^  digestion  in  nitro-muriatic  acid,  a  muriate  of  iho- 
dilim  was  formed,  distinguishable  by  its  colour,'  and  by  the 
tride  salt  it  formed  with  muriate  of  soda. 

'  To  analyze  the  compound  of  steel  with  iridium  and  osmium, 
fhe  alloy  should  be  acted  on  by  dilute  sulphuric  acid,  and  the 
residnum  boiled  in  the  acid ;  the  powdc  r  left  is  to  be  collected 
and  heated  with  caustic  soda  in  a  silver  crucible  to  dull  redness 
for  a  quairter  of  an  hour,  the  whole  to  be  mixed  with  water,  and 
having  had  excess  of  sulphuric  acid  added,  it  is  to  be  distilled, 

■  .  •  ■  • 

U         m,  •  •  •  • 

:i*  AUiondi  .it.  it  a  generaUy  reodvedopnioD^  that  munstic  add  does  not  act.^n 
fliifer,  jfBit  ^MlL  is  not  the  case ;  pnre  munatic  acid  di88olve84i  small  poition  of  silTer 
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wd  that  which  paflseg  oyer  condensed  in  a  flask :  it  will-be  a 
aoltttioa  of  oxide  of  osmium,  wiU  have  the  peculiar  smell  beloiig* 
ipg  to  that  substance^  and  will  pve  a  blue  precipitate  with  tine* 
ture  of  galls.  Tlie  portion  in  the  retort  bein^  then  poured  out* 
die  insoluble  part  is  to  be  washed  in  repeated  jportions  of  water, 
and  then  being  first  slightly  acted  on  by  muriatic  acid  to  remove 
the  iron^  is  to  be  treated  with  nitro-muriatic  acid,  which  will 
give  a  muriate  of  iridium. 

In  these  analyses,  an  experinced  eye  will  frequently  perceive, 
on  the  first  action  of  the  acid,  the  presence  of  the  alloying  metal. 
When  this  is  platina,  gold,  or  silver,  a  film  of  the  metal  ia 
quickly  formed  on  the  surface  of  the  acid. 

Of  alloys  of  platina,  palladium,  rhodium,  and  iridium  and 
osmium,  a  ready  test  is  offered  when  the  point  is  not-  to  ascer* 
tain  what  the  metal  is,  but  merely  whether  it  be  present  or  not. 
For  this  purpose  we  have  only  to  compare  the  action  of  the  same 
acid  on  the  alloy  and  on  a  piece  of  steel ;  the  increased  action 
on  t^e  alloy  immediately  indicates  the  presence  of  the  metal ; 
and  by  the  difference  of  action,  which  on  experience  is  found  to 
be  produced  with  the  different  metals,  a  judgment  may  be  formed- 
even  of  the  particular  one  present. 

The  order  in  which  the  different  alloys  stand  with  regard  to 
this  action  is  as  follows :  steel,  cromium  alloy,  silver  alloy,  gold 
alloy,  nickel  alloy,  rhodium  alloy,  iridium  and  osmium  afioy, 
pHlladium  alloy,  platina  alloy.  With  similar  acid,  the  action  on 
the  pure  steel  was  scarcely  perceptible :  the  silver  alloy  gave 
very  little  gas,  nor  was  the  gold  much  acted  on.  All  the  o&^rs 
gave  gas  copiously,  but  the  platina  alloy  in  most  abundance. 

In  connection  with  the  analysis  of  these  alloys,  there  axe  some 
very  interesting  facts  to  be  observed  during  the  action  of  acids 
on  them,  and,  perhaps,  none  of  these  are  more  striking  than, 
those  last  referred  to.  When  the  alloys  are  immersed  in  mliiled 
acid,  the  peculiar  properties  which  some  of  them  exhibit,  not^ 
only  mark  and  distinguish  them  from  common  steel,  and  firom 
each  other,  but  aliso  give  rise  to  some  considerations  on  the 
state  of  particles  of  matter  of  different  kinds  when  in  intimate 
mixture  or  in  combination,  which  may  lead  to  clearer  and  more 
perfect  ideas  on  this  subject. 

If  two  pieces,  one  of  steel,  and  one  steel  alloyed  with  platina, 
be  immersed  in  weak  sulphuric  acid,  the  alloy  will  be  imme^ 
diately  acted  on  with  great  rapidity  and  the  evolution  of  much 
gas,  and  will  shortly  be  dissolved,  while  the  steel  will  be 
scarcely  at  all  affected.  In  this  case,  it  is  hardly  possible  to 
compare  the  strength  of  the  two  actions.  If  the  gas  be  collected 
from  the  aUoy  and  firom  the  steel  for  equal  intervals  of  time,  the 
first  portions  will  surpass  the  second  some  hundreds  of  times. 

A  very  small  quantity  of  platina  alloyed  with  steel  confers  this 
properly  on  it:  ^^  increased  the  action  considerabty ;  wiUi. 
y^  andyfy  it  was  powerful ;  with  10  per  cent   of  plalaiui  it 
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tMtedi  but  not  with  much  power ;  with  60  per  cent,  the  action 
WM  not  more  than  with  eteel  alone ;  and  an  alloy  of  90  platina 
with  20  Bteei  was  not  afiected  by  the  acid. 

The  action  of  other  acids  on  these  alloys  is  similar  to  that  of 
inlphnric  ,acid|  and  is  such  as  woald  be  anticipated :  dilute 
Muriatic  acidi  phosphoric  acid,  and  even  oxalic  acid,  acted  on 
ibe  platiaa  alloy  witn  the  liberation  of  more  gas  than  from  zinc ; 
and  tartaric  acid  and  acetic  acid  rapidly  dissolved  it.  In  this 
wa^  chalybeate  solutions,  containing  small  portions  of  protoxide 
of  iron,  may  be  readily  obtained. 

The  cause  of  the  increased  action  of  acids  on  this  apd  similar 
alloys,  is,  as  the  President  of  this  Socieb^  suggested  to  us,  proba- 
bly electrical.  It  may  be  considerea  as  occasioned  by  the 
allbying  metal  existing  in  such  a  state  in  the  mass,  that  its  par- 
tides  form  voltaic  combinations  with  the  particles  of  steel,  either 
directly,  or  by  producing  a  definite  alloy,  which  is  diffused 
ibouffti  the  rest  of  the  steel ;  in  which  case  the  whole  mass 
Woula  be  a  series  of  such  voltaic  combinations ;  or  it  may  be 
dccasioned  by  the  liberation,  on  the  first  action  of  the  acid,  of 
particles  which,  if  not  pure  platina,  contain,  as  has  been  shown, 
a  very  lar^e  proportion  of  that  metal,  and  which,  being  in  close 
contact  with  the  rest  of  the  mass,  form  voltaic  combinations 
W}th  it  in  a  very  active  state ;  or,  in  the  third  place,  it  may  result 
from  the  iron  being  mechanically  divided  by  the  platina,  so  that 
ite  particles  are  more  readily  attacked  by  the  acid,  analogous  to 
ttie  case  of  protosulphuret  of  iron. 

\  Although  we  have  not  been  able  to  prove  by  such  experiments, 
as  may  be  considered  strictly  decisive,  to  which  of  these  causes 
die  action  is  owing,  or  how  much  is  due  to  any  of  them,  yet  we 
do  not  hesitate  to  consider  the  second  as  almost  entirely,  if  not 
quite,  the  one  that  is  active.  The  reasons  which  induce  us  to 
Siippoae  this  to  be  the  true  cause  of  the  action,  rather  than  any 
pecaliar  and  previous  arrangement  of  the  particles  of  steel  ana 
platina^  or  than  the  state  of  division  of  the  steel,  are,  that  the 
two  metals  combine  in  every  proportion  we  have  tried,  and  do 
not,  in  any  case,  exhibit  evidences  of  a  separation  between 
thiem,  like  those,  for  instance,  which  steel  and  silver  exhibit ; 
that  when,  instead  of  an  acid,  weaker  agents  are  used,  the  alloy 
do€;s  not  seem  to  act  with  them  as  if  it  was  a  series  of  infinitely 
i&inute  Voltaic  combinations  of  steel  and  platina^  but  exactly  as 
siieel  alone  would  do  ;  that  the  mass  does  not  render  platina  wire 
W/oire  negative  than  steel,  as  it  probably  in  the  third  case  would 
do ;  that  it  dues  not  rust  more  rapidly  in  a  damp  atmosphere ; 
-and  Aat  wheti  placed  in  saline  solutions,  as  muriate  of  soda,  8cc. 
-there  is  no  action  takes  place  between  Uiem.  In  such  cases  it 
acta  just  like  steel ;  and  no  agent  that  we  have  as  yet  tried,  has 
produced  voltaic  action  that  was  not  first  able  to  set  a  portion  of 
the  platina  fi:ee  by  dissolving  out  the  iron. 
/  Othet  interesting  phenomena  exhibited  by  (he  acticm  of  acid 
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coiliete  Btftele,  are  the  differeneeftjiTodaced  tdiearihirf  firvbaid 
and  when  Bofi,  Mr.  Daniel,  in  his  interesting  paper  on^  tke 
mechanical  atructore.of  iron,  published  in  the  Journal  of  Science, 
hias  remarikedy  that  pieces  of  hard  and  soft  steel  beine  placed  in 
mnriatic  acid,  the  first  required  five  fold  the  time  of  we  latberik) 
saturate  the  acid ;  and  tiiat  when  its  surfsu^e  was  examined,  it 
was  covered  with  small  cavities  Uke  worm-eaten  wood,  and  wicB 
compact  and  not  at  all  striated,  and  that  the  latter  presented  a 
fibrous  and  wavy  texture. 

The  properties  of  the  platina  alloy  have  enabled  us  to  observe 
other  differences  between  hard  and  soft  steel  equally  striking. 
When  two  portions  of  the  platina  alloy,  one  hard  and  one  soli, 
are  put  into  the  same  diluted  sulphuric  acid,  and  sufiered  to 
remain  for  a  few  hours,  then  taken  out  and  examined,  the  hasd 
piece  presents  a  covering  of  a  metallic  black  carbonaceous  pow- 
der, and  the  surface  is  generally  slightly  fibrous,  but  the  soft 
piece,  on  examination,  is  found  to  be  covered  with  a  thick  coat 
of  grey  metallic  plumbaginous  matter,  soft  to  the  touch,  and 
which  may  be  cut  with  a  knife,  and  its  quantity  seven  or  eight 
times  that  of  the  powder  on  the  hard  piece :  it  does  not  appear 
as  if  it  contained  any  free  charcoal,  but  considerably  resembles 
the  plumbaginous  powder  Mr.  Daniel  describes  as  obtained  by 
the  action  of  acid  on  cast  iron. 

The  same  difference  is  observed  if  pure  steel  be  used,  but  it 
is  not  so  striking ;  because,  being  much  less  rapidly  attacked  by 
the  acid,  it  has  to  remain  longer  in  it,  and  the  powder  produced 
is  still  further  acted  on. 

The  powder  procured  from  the  soft  steel  or  alloy  in  these 
experiments,  wnen  it  has  not  remained  long  in  the  acid,  exactly 
resembles  finely  divided  plumbago,  and  appears  to  be  a  carburet 
of  iron,  and  probably  of  the  alloying  metal  also.  It  is  not  acted 
on  by  water,  but  in  the  air  the  iron  oxidates  and  discolours  the 
substance.  When  it  remains  long  in  the  acid,  or  is  boiled  in  it, 
it  is  reduced  to  the  same  state  as  the  powder  from  the  hard  steel 
or  alloy. 

When  any  of  these  residua  are  boiled  in  diluted  sulphuric 
or  muriatic  acid,  protoxide  of  iron  is  dissolved,  and  a  black 
powder  remains  unalterable  by  the  further  action  of  the  acid  ;  it 
IS  apparently  in  greater  quantity  from  the  alloys  than  from  pure 
steel,  and  when  washed,  dried,  and  heated  to  300^  or  400^  in  the 
air,  burns  like  pyrophorus,  with  much  fume ;  or  if  lighted,  burns 
like  bitumen,  and  with  a  bright  flame ;  the  residuum  is  protoxide 
of  iron,  and  the  alloying  metaL  Hence,  during  the  action  of 
the  acid  on  the  steel,  a  portion  of  hydrogen  enters  into  combina- 
tion with  part  of  the  metal  and  the  charcoal,  and  forms  an  inflam- 
mable compound  not  acted  upon  by  the  acid. 

Some  striking  effects  are  produced  by  the  action  of  nitric  acid 
on  these  powders.  If  that  from  pure  steel  be  taken,  it  is 
entirely  dissolved ;  and  sucln  i^  also  th$t  case  if  the  powder  be 


hktoifiom  an  aUoy,  the  metal  of  which  is  sohibfe  in  iiltm 
nddf;  bnloit  the  powder  is  from  an  alloy,  the  metal  of  which 
flt'aotaMdaUe  in  ni^c  acid,  then  a  black  residumn  is  left 
flctr  touched  by  the  add  ;  and  whichy  when  washed  and  carefhllt 
dbied^ is  found,  when  heated,  to  be  deflagrating;  and  wim 
Boiiie:  o£  the  metals,  when  carefnlly  prepared,  strongly  ex* 
plesiTe. 

'The  fidminating  preparation  obtained  from  the  platina  allojr; 
when  dissolved  in  nitromuriatic  acid,  gave  a  solution  containing 
mvc^:  pfitina^  and  very  little  iron.  When  a  Utde  of  it  was  wrap- 
ped in  foil  and  heated,  it  exploded  with  much  force,  tearing  open 
A»  foil,  and  evolving  a  faint  light.  When  dropped  on  the  ioi^ 
&ce  of  heated  mercury,  it  exploded  readily  at  400^  of  FahreiH 
hmtj  but  with  difficulty  at  370^  When  its  temperature  was 
raised  slowly,  it  did  not  explode,  but  was  decomposed  quietfy; 
When  detonated  in  the  bottom  of  a  hot  glass  tube,  much  water 
nnd  fome  were  given  off,  and  the  residuum  collected  was  metal- 
fioi platina  with  a  very  little  iron  and  charcoal.  We  are  rnicer^ 
'taiiiliow  for  this  preparation  resembles  the  fulminating  platina  of 
Afr:  Edmund  Davy. 

'  -In: these  alloys  of  steel  the  differences  of  specific  gravity  are 
iiot>gteat,  and  may  probably  be  in  part  referred  to  the  denser 
state  of  the  metals  trom  more  or  less  hammering;  at  the  same 
titte  it  may  be  observed,  that  they  are  nearly  in  the  order  of  the 
specific  gravities  of  the  respective  alloying  metals. 
•  The  aUoys  of  steel  with  gold,  tin,  copper,  and  chromium,  we 
have  not  attempted  in  the  large  way.  In  the  laboratory,  steel 
and  gold  were  combined  in  various  proportions ;  none  of  the 
rbsttlta  were  so  promising  as  the  alloys  already  named,  nor  did 
either  tin  or  copper,  as  far  as  we  could  judge,  at  all  improve 
steel.  With  titanium  we  failed,  owing  to  the  imperfection  of 
urocibles.  In  one  instance,  in  which  the  fused  button  gave  a 
jkie.  damask  surface,  we  were  disposed  to  attribute  the  appear* 
ance  to  the  presence  of  titanium ;  but  in  this  we  were  mistaaen; 
the  foot  was,  we  had  unintentionally  made  wootz.  The  button, 
by  ainalysis,  gave  a  little  silex  and  alumine,  but  not  an  atom  of 
Utainium  ;*  menachanite,  in  a  particular  state  of  preparation,  was 
used :  this  might  possibly  contain  the  earths  or  their  basis,  or 
they  may  have  formed  a  part  of  the  crucible. 
■f.-  M.  Berthier,  who  first  made  the  alloy  of  steel  and  chromium,* 
speaks  very  favourably  of  it.  We  have  made  only  two  experi- 
ments t  IbOO  grains  of  steel,  with  16  of  pure  chrome,  were 
packed  into  one  of  the  best  crucibles,  and  placed  in  an  excellent 
mast  furnace  :  the  metals  were  fused,  and  kept  in  that  state  for 
some 'time.  The  fused  button  proved  good  and  forged  well: 
although  hard,  it  showed  no  disposition  to  crack.    The  surfece 

•being  brightened,  and  slightly  acted  on  by  dilute  sulphuric  acid, 
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•  Axmales  de  Chimie,  xvti.  65. 
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«3diibited  m  ciystalline  Mipearance ;  tiie  crystatoi'  being^fetengiieA 
by  forging^  and  the  surnice  again  polishedi  gave,  by  dilute  wai, 
a  very  beautiful  damask.  Again,  1600  grains  of  tteel -willi  48 
of  pure  chrome  were  fused :  this  gave  a  button  considerably 
harder  than  the  former.  This  too  was  as  malleable  as  pore  iron> 
and  also  gave  a  very  fine  damask.  Here  a  pbenomisnon  rather 
curious  was  observed :  the  damask  was  removed  by 
^d  restored  by  heat  without  the  use  of  any  acid.  The 
aurface,  now  coloured  by  oxidation,  had  a  very  novel  appearance : 
the  beauty  was  heightened  by  heating  the  metal  in  a  way  to 
exhibit  all  the  colouts  caused  by  oxidation,  from  pale-straw  to 
blue,  or  from  about  430^  to  600^  of  Fahr.  The  blade  of  a  sabre^ 
or  some  such  instrument,  made  from  this  alloy,  and  treated  in 
this  way,  would  assuredly  be  beautiful,  whatever  its  other  pro^ 
perties  might  be  ;  for  of  the  value  of  the  chrome  alloy  for  ea^ 
tools  we  are  not  prepared  to  speak,  not  having  made  trial  of  its 
cutting  powers^  The  sabre  blade,  thus  coloured,  would*  amount 
to  a  proof  of  its  being  weU  tempered;  the  blue  back  would  indi^ 
cate  the  temper  of  a  watch  spring ;  while  the  straw  colour 
towards  the  edge  would  announce  the  requisite  degree  of  hard- 
ness* It  is  confessed,  that  the  operation  of  tempering  any 
blade  of  considerable  length  in  this  way,  would  be  attended  iiHth 
some  difficulty^ 

In  the  account  now  given  of  the  different  alloys,  only  one 
triple  compound  is  noticed ;  namely,  steel,  iridium,  and  osmium ; 
but  this  part  of  the  subject  certainly  merits  further  investiga- 
tion, offering  a  wide  and  interesting  field  of  research.  Some 
attempts  to  Form  other  combinations  of  this  description  proved 
encouraging,  but  we  were  prevented,  at  the  time,  by  various 
other  aTOcations,  from  bestowing  on  them  that  attention  and 
labour  they  seemed  so  well  to  deserve.* 

It  i^  a  curious  fact,  that  when  pure  iron  is  substituted  fdt ' 
steel,  the  alloys  so  formed  are  much  less  subject  to  oxidation; 
Three-  per  cent,  of  iridium  and  osmium  fusea  with  some  pure 
iron,  gave  a  button,  which,  when  forged  and  polished,  was 
exjK>sed>  with  many  other  pieces  of  iron,  steel,  and  alloys,  to  a 
moist  at^bsj^here :  it  was  the  last  of  all  showing  any  rust.  The 
colour  of  th»  compound  was  distinctiy  blue  ptnadthepropertf 
of  becoming  harder  when  heated  to  redness  and  quenched  In  a 
cold  fluid.  On  observing  this  steel-like  character,  we  suspected 
the  presence  of  carbon ;  none,  however,  was  found,  although 
carefully  looked  for.  It  is  not  improbable  that  there  may  be 
other  bodies,  besides  charcoal,  capable  of  giving  to  iron  the 
properties  of  steel ;  and  though  we  cannot  agree  with  M.  Bous- 
singault,t  when  he  would  replace  carbon  in  steel  by  sihca  or  its 


•  It  is  our  intention  to  continue  these  experiments  at  every  opportunity,  but  they  are 
laborious,  and  require  much  time  and  patience, 
t  Ajuuiles  de  Cbimie,  xyL  1. 
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bagey  we  think  his  experiments  very  interesting  on  this  point, 
whidi  is  worthy  further  examinatiou. 

We  are,  not  informed  as  to  what  extent  these  alloys,  or  any  of 
them,  have  been  made  at  home,  or  to  what  uses  tbey  have  been 
applied  i  their  more  general  introduction  in  the  manufacture  of 
catlery  would  assuredly  add  to  the  vdue,  and  consequently  to 
the  extension  of  that  branch  of  trade.  There  are  various  other 
important  uses  to  which  the  alloys  of  steel  may  advantageously 
be  applied.  If  our  information  be  correct,  the  alloy  of  silver,  as 
well  as  that  of  platina,  has  been,  to  some  considerable  extent,  in 
use  at  His  Majesty's  Mint  We  do  know,  that  several  of  the 
aUoys  h^Lve  been  diligently  and  successfully  made  on  the  Conti- 
nent ;  very  good  specimens  of  some  of  them  having  been  handed 
to  us;  and  we  are  proud  of  these  testimonies  of  the  utility  of 
our  endeavours.  -  % 

To  succeed  in  making  and  extending  the  application  of  these 
new  compounds,  a  considerable  degree  of  faithful  and  diUgent 
attention  will  be  required  on  the  part  of  the  operators.  The 
parity  of  the  metals  intended  to  form  the  compound  is  essential; 
the  perfect  and  complete  fusion  of  both,  must  in  every  case,  be 
ascertained :  it  is  furtlier  requisite,  that  the  metals  be  kept  for 
some  considerable  time  in  the  state  of  thin  fusion ;  after  castmg, 
the  forging  is  with  equal  care  to  be  attended  to ;  the  metal  must 
oa  no  account  be  overheated ;  and  this  is  more  particularly  to 
be  attended  to  when  the  alloying  metal  is  fusible  at  a  low  tem- 
perature, as  silver.  The  same  care  is  to  be  observed  in  harden- 
ing : '  the  article  is  to  be  brought  to  a  cherry-red  colour,  and  then 
instantly  quenched  in  the  cold  fluid. 

.In  tempering,  which  is  best  performed  in  a  metallic  bath  pro- 
perly constructed,  the  bath  will  require  to  be  heated  for  the 
respective  alloys,  from  about  70°  to  100°  of  Fahrenheit  above 
the  .point  of  temperature  required  for  the  best  cast  steel.  We 
would  farther  recommend,  that  this  act  of  tempering  be  performed 
twice  ;  that  is,  at  the  usual  time  before  grindiuj?,  and  again  just 
before  the  last  polish  is  given  to  the  buide.  This  second  tem- 
pering inay,  perhaps,  appear  superfluous ;  but  upon  trial  ito 
utility  will  be  readilv  admitted.  We  were  led  to  adopt  the  prac- 
tice by  analogy,  when  considering  the  process  of  making  and 
tempering  watoh  springs. 
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(fi<mtinu€dfrom  p.  149.) 

Great  Saliferous  Series, 

Includingy  a.  The  rothetodteliegende. 

b.  The  alpine  or  magnesian  limestone. 

c.  The  variegated  or  new  red  sancbtoiie. 

In  comparing  the  series  of  deposits  which  immediately  succeed 
the  great  carboniferous  order  as  presented  in  England,  ipd  in 
some  parts  of  the  Continent,  we  sliall,  perhaps,  perceive  rather  a 
pcuullelism  than  identity  of  formations  in  the  representativeB  oi 
rothetodteliegende  and  the  alpine  limestone;  but  in  thevaiie* 
gated  sandstone  an  unequivocal  identity  is  manifested.    . 

a»  Rothetodteliegende. — Conglomerates,  including  rolled  frag- 
ments of  the  neighbouring  rod^s,  characterise  this  formation: 
the  cement  is  sometimes  argillaceous,  sometimes  quartzose  ;  by 
the  diminution  in  size  of  the  fragments,  the  rock  often  passes 
into  a  sandstone  more  or  less  granular.  Beds  of  red  micaceous 
shale  alternate  in  the  formation;  it  contains  subordinately  in 
some  places  carboniferous  beds  (distinct,  however,  according  to 
Freisleben,  from  those  of  the  true  coal  formation).  Trap  rocks 
(amygdaloid  and  porphyry)  are  often  associated  with  these 
deposits,  usually,  as  it  should  appear,  in  their  lowest  members 
where  they  rest  on  the  true  coal  series.  Beds  of  limestone 
also  occur,  though  sparingly.  The  upper  members  where  they 
support  the  alpine  limestone,  pass  into  a  calcareous  conglome- 
rate called  in  the  Hartz  and  neighbouring  districts,  the  WeissUe- 
gende.  This  is  by  some  authors  considered  as  a  distinct  form^ 
ation;  by  others  (with  whom  I  am  inclined  to  agree),  it  is 
included  as  the  last  deposit  of  the  rotheliegende. 

Ores  of  iron,  cobalt,  and  copper  occasionally  occur. 
.  The  petrifactions  of  this  rocK  appear  to  belong  chiefly,  if  not 
exclusively,  to  the  vegetable  kingdom. 

All  circumstances  indicate  a  near  connection,  but  not  an  iden- 
tity, of  formation  between  the  rothetodte  and  the  great  carboni- 
ferous series.*    It  seems  rather  to  hold  an  intermediate  place 

*  I  have  to  add  to  the  authorities  I  have  previously  adduced  in  confutation  of  the 
arrangement  which  would  identify  the  rothetodte  and  the  old  red  sandstone  of  Britain, 
that  of  Dr.  Boue,  particularly  important,  because  he  has  minutely  examined  the 
old  red  sandstone  of  Scotland,  which,  it  has  been  contended  (and  principaUy  cm 
the  ground  of  his  description),  presented  the  closest  analogies  to  the  rothetodte,  and 
is  equally  acquainted  with  all  the  foreign  localities  of  the  latter  rock,  from  recent  jour- 
nies.  I  have  now  a  series  of  letters  of  the  highest  interest  from  this  author  to  Prof. 
Paubeny  before  me,  in  which  he  states,  that  ^^  he  agrees  with  Prof.  BucUand  in  dis* 


between  this  and  the  fotlQiyuig  |iepoait9»  and  to  introduce,  as  it 
were,  the  latter. 

b.  The  Alpine  Limestone;  Z^chtetn^  or  Magnesian  Limestone. 
(Wemer^s  Jirst  Floetz  JJmestcne.) — Thi%  formation  is  very 
Variable  in  different  places,  and  may  besaiclgenerally  to  present 
in  distant  districts  a  parallelism  rather  tix^  identity  of  deposits. 
The  prevailing  .rock  m  the  continental  deposits  (zechstein)  is  a 
grey  compact,  and  generally  %|rgillaceous. limestone;  sometimes 
Slightly  granular,  and  having  a  small  degree  of  lustre  from  the 
^LC^ttes  of  the  calcareous  ci^stals  iaibedded-:  its  colour  is  grey 
or  bluish,  sometimes  ac^uinng  a  reddish  tinj^e;  it  contains  sub- 
ordinate beds  of  magnesian  limestone,  of  ftrriferous  limestone,  of 
oeUular  and  ciystalline  limestotie(raucliwacke),  of  fetid  Umestone, 
atid  of  bittiminous  and  cupriferous'  marl  slate.  Copper,  galena, 
eahoiiiBe,  and  mercury,  are  amode  the  metallic  prooucts  of  this 
Ibhttation ;  and  the  association  of  rbck  salt  and  gypsum  atte^ 
ik  coi^ekion  with  the  superimposed  sandstones  which  also 
abound  in  these  minerals.  ..i  ' 

Organic  remains  are  scarce  in  this  formation,  speaking  gene- 
fdiffljnt  yet  in  particular  spots  and  beds  occur  even  abundandj*.: 
the  followmg  species  are  enumerated  by  Sclottheim;  but  I  ati 
Hot  at  present  able  to  identify  all  the  nam^s  employed  wittr  the 
ftthmytAeh  in  English  writers. 

Gryphites  acul'eatus, 
0«  egas. 


I-        f  ■■  ■ ;  I 


*  ^  .  .       Cr.  arcuatus, 


?v: 


Y-- 


Pecten  textorius, 
Pecten  salinarius, 
Mytilus  rostratus, 
Terebratula  alata, 
Tereb^ttuia  lacunosa, 


,  ^_ih.9  TO^etodte  firopi  the  old  red  sandstone.*'  I  hope  hereafter  to  comnran!. 
[''^riMmm  letten  a  sketch  of  the  recent  diaooreries  of  ttt»  active  and  perscnrering 
foiosiat;  and  here  then  for  the  present,  at  least,  I  shaU  dose  this  oontroyersy.  I  had 
originally  mtended  to  haTe  fn^vca  man  minuto  estraets  from  the  original  works  referred 
to  ;  Irat  nnleta  the  aocuracjof  the  general  statements  above  given  sbidl  be  questioned,  it 
viB^  pwfiiipit  be  superfluonB  to  &  so ;  if  they  should  be  contioverted,  I  am  then  pre- 
fMi  f  "*pp(Dit  tfacm.  £n  resmne  against  the  proposed  identification  of  the  rothe- 
MtaHfjicnae  and  our  oldest  sandstone.  I  have  the  express  testimony  of  Buckland, 
ttundxibty  Bone,  DanlwisBfm,  and  Bnidant,  md  (aa  I  contend)  the  im|died  evidence  of 
entf  tthcriPritBE  on  the  nl^jeet,  ezoeptingi  porfaapB,  ofPnf.  Jamieson.  Whether  it 
Wmoraioopacly  refeiaUe  to  the  upper  part  cf  the  carbonifenms,  or  the  lower  part  of 
flifrfalifarona  serieS)  is  a  dirtinct  question,  on  which  much  division  of  opinion  exists,  and 
"Ma  b  after  all  not  very  matenal.  ■  I  have  endeavoured  'to  compromise  matters  by 
treating  it  as  an  intermediate  link  between  them. 

I  have  thds  endeavoured  to  support,  as  I  may,  the  opinions  which  to  me  appear  most 
nobable  against  an  adversarv  fkvm  whom^  however,  I  cab  never  dissent  without  hesita- 
don.  Mr.  Weaver's  memoir  on  the  South-east  of  Ireland  will  long  remain  as  one  of 
t)M  moi^  pocfrct  models  of  geological  description,  and  must  excite  our  r^etthat  we 
fcave  not  leenfiivoured  with  more  original  communications  ftom  the  same  pen ;  while 
hb  fstracta  ftom  the  writing  of  continental  geologists,  patilished  in  the  Annals^  cqnally 
HftHt  Irfi  paver  ot  generaUnng,  and  presenting  under  theiir  moat  luminous  p<»nt  ofview, 
tfi9  pbfwstioiia  of  oth?n« 

p2 
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'»  r 


Terebrattda  trigondla,  .  • '     ^ 

Ammonites  ammonius, 

Ammonites  amaltbeuS; 

Ammoniteis  hircihus^ 

Nautilus  coactttSy ' 

Orthoceratitee,    '   . 

Joints  of  encrinites  and  pentacrinites, 

A  species  of  tnlobite. 

Bones  of  monitors  and  bf  fish>  a  separateJine  belonging  to  the 
yegetabie  kingdom,,  leaves  of  diootyliedonous  pliM^ts  (in  whidi 
respect  there  is  a  cUstinctioa  between  these  remains  and  those 
of  the  coal  fields  which  are  all  monocotyledonous),  and  frag- 
ments related  to  the  lycopoidium  and  bamboo,  but  no  true  ferns. 

c.  The  Variegated  or  ftew  Hed  Sa^idsione  exhibits  a  series  of 
jriable  sandstones  and  argillaceous  marls,  in  which  a  red  colour 
inaried  by  streaks  and  spots  of  a  greenish-yellow,,  &c.  prevails. 
The  sandstone  predominates  in  the  lower  members,  and  is  a«s80- 
•ciated  with  con^omerate  beds.  .  Gypsum  and  rock  salt  occur  in 
:thiB  dieposit  as  in  that  of  the  zechstein.  Iron  is  the  only  metal, 
:1  believe,  which  it  has  yet  yielded.  ,      -. 

..  Distribuiiiw.^lt  is  easy. to  trace  generally  the  distribution, of 
the  whole  series,  but  much  obsci^rity  still  hangs  oyer  i|;ie  e;&act 
demarcation  of  its  individual  members.  This  it  may  now  be 
expected  will  shortly  be  dissipated  in  as  far  as  it  arises  from  our 
hitnerto  imperfect  knowledge  of  the  structure  of  the  countries  iu 
which  it  occurs,  by  the  publication  of  the  works  alluded  to  in  the 
beginning  of  these  essays  ;  but  in  part  it  results  from  a  physical 
cause  which  cannot  so  readily  be  surmounted  ;  namely,  the  diffi- 
culty, if  not  impossibility,  of  ascertaining  in  localities  where  the 
middle  series  of  limestones  (&)  may  happen  to  be  wanting ; 
whether  the  sandstones  and  conglomerates  belong  to  the  upper 
class  (c),  or  the  lower  (a):  following  the  samie  route  whicli  has 
been  traced  in  the  preceding  articles,  we  have  first  to  exam^e, 

(A.)  The  Coasts  of  the  Baltic.   • 

Th6  red  marl  containing  gypsum,  which  occupiesa  very  exten- 
sive tract  in  the  centre  of  Kiissia,  appears  to  SKirttfab  transition 
district  of  Esthonia,  near  Riga.  Its  continuation  ought  -to  be 
.  sought  fot  between  the  transition  and  more  recedt  districts:  in 
Scania  and  the  Danish  isles;  but  these  districts  have  not  yet 
been  described  with  sufficient  precision  to  enable  us  to  speak  of 
them  with  certainty. 

(B.)  The  British  Isles. 

.      1,  It  is  possible .  that  the  sandstones  of  the  Orkneys  may 
either  wholly,  or  in  part,  belong  to  this  series. 
^    2*  The  same  observation  will  apply  to  those  of  the  Sutherland 
coast  on  the  north-east  of  Scotlaticl. 
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3.  In  the  Hebrides,  that  portion  of  the  sandstone  which  is 
closely  associated  with  the  gryphite  limestone  is  probably  refer- 
able to  this  series. 

4.  It  is  generally  believed  that  the  sandstones  of  the  lowlands 
are  partly  to  be  ascribed  to  the  old  red  sandstone ;  viz.  where 
they  skirt  the  Grampian  chain,  and  partly  to  the  coal  sandstones, 
the  present  series  not  occurring  in  that  tract. 

6.  On  the  south  of  the  southern  or  transition  chain  of  Scotland, 
however,  the  sandstones  of  the  present  series  certainly  occur  in 
the  valley  of  the  Tweed,  and  in  the  shores  of  the  Firth  of  Sol- 
way,  in  Dumfrieshii^,  being  in  the  latter  district  connected  with 
the  mass  of  the  same  formations  stretching  into  the  north  of 
Cumberiand. 

6.  In  Ireland,  the  saiiferous  sandstones  underlie  the  basalt  of 
the  TTlster  district,  but  are  confined  to  a  narrow  zone  encompass- 
ing that  area. 

7.  In  England,  the  saiiferous  sandstone  mantling  round  the 
south  and  south-west  of  the  penine  chiedn  (see  the  account  of 
the  coal  districts)  occupies  the  central  counties,  sending  a  branch 
north-west  to  the  point  where  the  Cumbrian  chains  inosculate 
with  the  former,  and  in  the  opposite  direction,  forming  a  band 
between  the  lias  and  the  coal  and  transition  series,  through 

g Warwickshire,  Worcestershire,  and  Gloucestershire.  In  South 
loucester,  Somerset,  and  the  south  of  Moimioutk  and  Glamor- 
gan, these  formations  have  a  very  irregular  outline,  since  they 
jtorm  upfillings  through  which  theelder  rocks  of  the  coal  series 
protruae  in  all  the  loftier  ranges  ;  in  Devonshire  they  are  simi- 
tfuly  disposed  among  the  transition  chains. 
.  In  all  these  places  the  lowest  members  appear  to  abound  in 
conglomerates  ;  those  of  Devonshire,  which  are  associated  with 
fiiiiiygdaloid,  have  every  feature  of  the  German  rothetodte,  but 
the  magnesiah  limestone  is  here  wanting,  and  the  vaiiegated 
sandstone  lies  immediately  on  those  conglomerates. 

'I  have,  in  the  preceding  number,  suggested  the  inquiry,  whe- 
ther the  rock  distinguished  in  Smith's  Yorkshire  as  the  Ponte- 
fract  rock  may  not  possess  similar  analogies, 
r-  The  ma^nesian  limestone  forms  a  continuous  band  from  the 
sonth  of  Durham  through  Yorkshire  and  Nottinghamshire. 
-  Mn  Smith,  in  his  geological  map  of  Yorkshire,  subdivides  the 
jnf^nesiiem  limestone,  or,  as  he  calls  it,  red-land  limestone,  thiis : 
■7  L  A  hard  bluish-white  thin  bedded  stone  which  at  Kinnersley, 
&aottingly,  and  Brotherston,  makes  the  lime  celebrated,  for 
agricultural  purposes. 

2.  JRed  and  blue  clay  and  gypsum. 

3.  A  soft  yellowish  calcareous  freestone  or  magnesian  lime- 
stpne* 

These  beds  are  separated  from  the  superior  red  marl  by  a  thick 
conglomerate. 
Mr.  iBuckland  has  observed  in  Yorkshire,  beds  closely  resem- 
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bliog '  this  raucbwacke  or  c^nlar  limestofne  of  the  Gontinmat, 
associated  with  magnesian  limestone. 

In  the  southern  counties,  these  formations  are  represented  hf 
a  calcareo-magnesian  conglomerate,  occasionally,  but  Tery 
rarely^  parsing  into,  limestone  beds  of  uniform  texture.  These 
conglomerates  bear  a  great  analogy,  as  Mr.  Weaver  has  weQ 
remarked  to  the  weissliegende  of  Germany. 

These  formations  must  be  considered  as  parallel  to,  rather 
than  identical  with,  the  alpine  limestones  of  the  Continent. 

The  above  deposits  are  comparatively  very  limited  in  England, 
and  nine-tenths  of  the  tract  occupied  by  the  great  series  we  are 
now  describing,  iis  exclusively  possessed  by  tne  superincumbefit 
?arie^ated  sandstone  and  marl.  % 

Salt  or  salt  springs  occur  in  Cheshire,  Stafibrdshiref  and 
Worcestershire;  gypsum,  passim,  and  sulphate  of  strontian,  in 
Gloucester  and  Somersetshire. 

4        * 

(C.)  Western  France. 

The  new  red  sandstone  which  crosses  the  channel  from 
Devonshire,  is  seen,  though  not  extensively,  skirting  the  transi- 
tion rocks  of  Brittany ;  but  the  lias  and  oolite  advance  so  bear 
to  thetn,  as  almost  to  overlie  and  conceal  it ;  as  also  seems  to  be 
the  case  in  the  centre  of  that  country,  against  the  northern  edge 
of  that  great  group  of  primitive  ridges  branching  off  from  the 
Cev^nnes ;  but  we  want  information  on  this  district. 

According  to  the  interesting  communications  of  Dr.  Bou^,  the 
variegated  sandstone  exists  in  patches  (par  lambeaux)  in  the 
south-west  of  France.  It  is  there  represented  by  marls  with 
compact  and  fibrous  gypsum  (Cognar  St.Froult,  near  Rochefort), 
and  sometimes  immediately  covered  by  Jura  limestone,  8cc.  At 
the  foot  of  the  Pyrenees  between  St.  Giron  and  Rimont,  it  is 
Inofe  extensively  developed. 

(D.)  Spain. 

Humboldt  is  of  opinion  that  the  liiiiestone  of  Mont^rdur  is 
that  belon^ng  to  the  present  series.  The  specimens  I  have 
seen,  and  tne  fossils  described  as  occurring  in  it,  would  certainly 
indupe  me  to  assign  it  to  a  later  era  (namely,  that  corresponding 
to  our  green  sand),  since  it  much  resembles  those  rocks  in  the 
exterior  chains  of  the  Alps  which  are,  by  Messrs.  Buckland  and 
Brogniart,  referred  to  that  class  ;  but  I  can  hardly  bring  myself 
on  such  slight  data  even  to  suggest  an  inquiry  militating  against 
so  high  an  authority.  Be  this  as  it  may,  after  crossing  the 
Pyrenees,  the  rock  salt  of  this  formation  occurs  associated  as  usual 
with  gypsum  at  Cardona  (a  description  of  which  will  be  found 
in  the  fourth  volume  of  the  Geological  Transactions).  The 
celebrated  conglomerate  mountain  of  Montserrat  in  the  same 
quarter,  is,  perhaps,  referable  to  the  same  era ;  and  we  find 
gypsum  and  rock  salt  abundantly  distributed  along  the  course  of 
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tto  Etoo  ihnil  below  Saragossa  to  abore  Todela.  It  is  difficidt 
to  apeak  of  a  coantiy  whose  geology  has  yet  never  received  a 
striothf  scientific  examination ;  but  enough  is  known  to  teach  us 
that  the  central  and  western  districts  are  principally  occupied 
by  primitive  chains,  while  the  east  and  south-east  (with  the 
exception  of  the  transition  chain  of  the  Sierra  Nevada)  exhibit 
little  out  calcareous  mountains,  among  which  gypsum  is  plentifully 
intenpen^ed.  As  we  shall  hereafter  see  that  the  limestone  form- 
ation,  answering  in  ase  to  our  magnesian  limestone,  swells  into 
great  importance  on  tne  Continent,  and  constitutes  large  moun- 
tain zones  encircling  the  Alps,  8cc.  which  are  in  like  manner 
eharacterised  by  the  intermixture  of  gypsum,  it  is  no  improbable 
conjecture  that  these  deposits  belong  to  the  same  period. 

(E.)  The  Alps. 

We  find  these  formations  forming  a  zone  on  either  side  of  the 
Alps ;  on  the  north,  interposed  between  the  older  rocks  and 
great  Nagelflue  of  Switzerland,  which  was  once  itself  considered 
as  belonging  to  them,  but  has  been  proved  by  subsequent 
researches  to  be  of  much  more  recent  date,  and  contemporaneous 
with  the  sandstones  of  the  basin  of  Paris.  The  red  sand^ 
Stone  is  here  intimately  associated  with  alpine  limestone,  which 
eonesponds  with  the  calcareous  formations  already  described  as 
MBval  with  our  magnesian  limestone ;  and  gjpsum  and  salt  may 
be  found  interspersed  through  the  whole  senes.  A  similar  cha- 
racter applieis  to  the  zone  on  the  south  side  of  the  Alps ;  here 
thQ  red  sandstone  may  be  seen  to  the  ^eatest  advantage  in 
the  valley  of  the  Adige,  ten  miles  north  of  Trent,  and  in  the  valley 
of  Avisio,  which  descends  from  the  Val  di  Tassa  into  that  of  the 
Adige.  In  the  same  neighbourhood  a  porphyry  occurs  asso* 
ciated  with  these  formations  on  the  south  of  the  Alps  only. 

The  reader  is  referred  for  further  particulars  to  the  excellent 
memoir  of  Prof.  Buckland,  Annals  of  Philosophy,  June,  1821. 

It  is  probably  the  limestone  of  this  formation  belonging  to  the 
southern  alpine  zone,  which  extends  into  Carinthia,  Istna,  Dal- 
liiatia,  &c. ;  the  limestone  of  the  Apennines,  and  much  of  that 
in  Greece,  may  also,  perhaps,  be  referred  to  the  same  era. 

It  is  not  to  be  understood  diat  all  the  limestone  chains  border- 
ing the  Alps  belong  to  the  present  series.  Parts  on  the  exterior 
are  undoubtedly  referable  to  the  oolitic  series  ;  and  others,  as  it 
should  appear,  parallel  to  the  limestones  associated  with  our 
green  sand.  The  great  disturbances  which  have  affected  these 
colossal  chains,  and  the  almost  inaccessible  nature  of  much  of 
the  ground,  must  long  leave  considerable  obscurity  on  the  exact 
demarcation  of  their  constituent  formations. 

*   •■ 

]f(FO  pUtricts  North  of  the  Jura  and  on  the  Banks  of  the  Rhine, 
The  strata  of  the  Jura  chain  cropping  out  to  the  north  exhibit 
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biteetlh  the  lias  along  their  Borthem  and  norUhrweatam  «SGar|pk 
ment  the  saliferous  sandstone  (Lons  le  saulnier,  &c.)* 
.  Dr.  Boue  has  traced  the  variegated  sandstone,  almnelimestoney 
and  rotheUegende,  skirting  the  Vosges  on  the  leu  bank  of  the 
Rhine,  where  the  continuation  of  this  tract  approaches  the  slate 
mountains  of  the  Ardennes.  It  has  been  described  by  Omalius 
d'Halloy,  who  classes  this  series  agreeably  to  its  disposition  in 
England  as  the  oldest  of  the  horizontal  rocks,  contrasting  it 
with  the  inclined  position  of  the  coal  and  older  formations. 
.  Keferstein  states,  that  the  primitive  range  of  the  Schwartz- 
wald  and  Odenwald  on  the  right  bank  of  the  Rhine  is  succeeded 
on  the  east,  first  by  rothetodte,  then  by  alpine  limestone,  and 
thirdl^r  by  variegated  sandstone;  and  according  to  his  repre- 
sentation, die  Wurtzburg  calcareous  platform  is  a  portion  of 
this  band  of  alpine  limestone.  Bou^  and  Humboldt,  however, 
I  beUeve,  consider  the  same  tract  as  muschel  kalkstein. ,  Having 
hastily  traversed  it  myself,  I  felt  also  inclined  to  embrace  the 
latter  opinion. 

Between  this  limestone  and  the  cavernous  (Jura)  limestone  of 
Bamberi^,  a  tract  of  conglomerate  and  sandstone  intervenes. 
K.e£erstein  refers  this  to  the  variegated  sandstone  forming  the 
third  ^ne,  consistently  with  his  general  ideas  of  the  structure  pf 
tins  district;  but  if  the  Wurtzburg  tract  be  muschel  kalk,  this 
sandstone  district  is,  perhaps,  equivalent  with  the  sand  of  our 
inferior  oolite.  I  felt  much  embarrassed  by  this  district  when  I 
tiaversed  it,  an^  have  not  yet  been  able  to  procure  information 
w)uch  fully  sati8fie3  me. ''^ 

After  passing  the  platform  of  Jura  limestone  between  Bamberg 
and  Bayreuth,  however,  the  red  marl  of  the  variegated  sandstone 
is  unequivocally  displayed  resting  against  the  Bohemian  chains, 
the  Fichtelgebirge,  and  the  Thurmgerwald. 

(G.)  North  of  Germany, 

In  the  point  to  which  we  have  now  arrived,  we  may  observe 
skirting  the  Thuringerwald  all  the  formations  noticed  at  the  head 
of  this  article,  viz.  the  red  marl  and  gypisum;  thie  calcareous 
beds  associated  with  the  cupriferous  marl  slate,  and  at  the  bot- 
tom the  rothetodte  :  a  shell  limestone  answering  to  our  lias  rests 
on  these  beds,  and  separates  this  from  a  similar  district  encir- 
cling the  detached  ancient  group  of  the  Hartz  mountains  :  here, 
and  in  the  continuation  of  this  district  towards  Halle,  the  rothe- 
todte is  to  be  observed  in  many  places  in  contact  with  the  coal 
formation,  and  always  above  it.  Rock  salt  is  found  in  numerous 
points  in  this  quarter,  along  the  line  between  Osnaburg   and 

.  ^  *  I  have,  therefore,  followed  the  authoritr  .of  Keferstein  in  colouring  my  map,  prefer- 
.xing  to  9opy  the  errori,  if  errors  they  be,  of  the  belt  published  document,  rather  than  sab* 
ttitttte  an  original  representation  from    very  imperfect  observations,  iniicfa  woiild, 
tl^BwIbre,  haye  been  quite  as  likdy  to  pio?e  enKKieotts. 
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Masdebiug  throoghoot  the  ioath  of  Haoorer.  (Se0  the  iforks 
ofrreisleoen.) 

.  The  sone  of  these  rocks  snrroanding  the  Thuringerwaldconti'- 
Jinee  to  vkirt  the  prolongation  of  the  same  great  mountain  btund 
duroui^  Saxony,  where  it  assumes  the  name  of  the  erzegebiree, 
through  Silesia,  where  it  changes  its  appellation  for  that  of  Uie 
riesengebirge.  It  occurs  on  both  sides  this  chain,  extending  on 
the  south  into  the  great  basin  of  Bohemia,  and  covering  the  coal 
formation  of  that  country  and  the  adjoining  parts  of  Silesia. 
This  district  has  been  fully  described  by  Von  Raumer,*  and  in 
part  also  by  Von  Buch  in  bis  account  of  Glatz. 

(H.)  Hungary, 

These  formations  appear  to  skirt  in  like  manner  both  sides  of 
the  Carpathian  chain,  which  is  still  only  a  continuation  of  this 
same  great  primitive  band  traversing  central  Europe.  The 
most  extensive  salt  mines  which  have  ever  been  worked  are  to  be 
found  in  the  northern  sandstone  zone  at  Wielictzkaf  on  the  south 
of  Graoow,  and  salt  is  also  worked  along  the  inner  zone  in 
seireral  valleys  descending  to  the  west  from  the  chain  where  it 
thmds  round  Transylvania.  The  primitive  ridge  of  the  Carpa* 
tiiiaiis,  turning  eastwards  on  the  south  of  the  Danube  near  its 
mouthy  assumes  the  name  of  Mount  Balkan,  and  proceeds  to  the 
coast  of  the  Euxine,  which  cuts  it  off;  but  the  transition  rooks 
on  the  south  of  the  peninsula  of  the  Crimea,  appear  to  form  a 
portion  of  its  northern  exterior  chain,  and  the  Caucasus  to  foim 
its  prolongation ;  both  these  ranges  are  skirted  by  conglomerates^ 
prooably  of  this  formation. 

(I.)  Russia. 

The  sand  of  this  formation,  containing  gypsum,  appears  to  be 
tery  abundant  in  the  north  and  east  of  mropean  Russia.  Mr. 
Stran^ays  has  recently  laid  much  important  information  on 
ihe  nuneralogical  relations  of  this  vast  empire  before  the  Geolo- 
gical Society,  in  which  all  the  particulars  nitherto  collected  are 
£>en«  It  will  here  suffice  to  observe,  that  if  a  line  be  drawn 
im  Riga  north  of  Moscow  to  the  banks  of  the  river  Oural,  this 
formatioo  will  be  found  plentifully  distributed  on  the  north  and 
east  of  it,  especially  along  the  Volga  and  its  branches  on  the 
north-east  of  Moscow :  it  appears  indeed  to  extend  to,  and 

'  •  Mr.Fiditd8Ayf,  that  on  the  north  this  zone  estendt  fWm  Widictzkainto  Molda- 
?U,  in  wfakfa  intennl  he  cnumeratai  5S  places  where  sak  is  woffked  or  ssik  springs 
iuidf  and  on  the  south  from  Eperics,  400  or  500  miles  eastwards  through  Transylva* 
aia,  aflMing  159  localities  of  salt. 

t  H .  Beudant  fancies  tiie  salt  of  the  Widietska  mines  to  he  derxred  bj  infiltratioa 
ftotti  a.fiiperior  sandrtone  whidi  he  assigns  to  the  tertiary  asra,  because  it  contains  lig* 
'afles.  Tlqshypodiesis  is  hi^dy  improbable  $  Hgpites  are  by  no  means  eooSnedtd 
irttittiy  di^Rttiti.  Mr.  BncUand,  who  has  visited  die  spot,  ftit  oomineed  that  the  sak 
nineB  were  in  genuine  red  mail,  aad^  I  bdiete,  obaemd,  in  the  same  vicinity,  grste 
sand  Ofodying  that  fomution.    This  it  probably  the  lignite  landft^iieof  M.  Beudant. 
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i&Teit  theOural  moantainfl  with,  the  intermixtare  of  a  eapriferous 
sandy  probably  allied  to  the  cupriferous  beds  associated  in  this 
formation  in  Uernaany  and  the  Tyrol,  8cc. 
I  On  the  soath  of  the  Oural  chain,  it  appears  to  stretch  to  the 
Oaspiani  and  to  spread  Terr  extensively  m  the  adjoining  regioM 
of  Asia. 

{To  he  contimtid.) 


Article  XII. 


Observations  on  the  Advantages  of  Oil  Gas  Establishments, 

By  M.  Ricarcio,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

BSAR8IR,  BrighionyFeb.lSyl93S. 

It  is  now  nearly  two  years  since  I  first  addressed  you  on  th^ 
subject  of  oil  gas,  when  you  did  me  the  favour  to  insert  in  the 
Annals  of  Philosopliy  a  paper  '^  On  the  Comparative  Advantages 
of  Oil  and  Coal  Gas."  These  observations  were  founded  upon 
ft  few  experiments  I  was  enabled  myself  to  try  on  the  small 
scale,  the  reports  of  those  who  possessed  an  oil  gas  apparatus, 
and  upon  what  I  conceived  would  be  the  results  obtained  at  an 
oil  gas  establishment  on  an  extensive  plan.  Since  that  period 
I  have  had  ample  opportunities  afforded  me  of  making  a  trial 
upon  a  larger  scale  at  the  Whitechapel-road  Gas  Works, 
situated  in  Oldford,  and  the  result  has  been  a  full  and  satis- 
fiictory.  confirmation  of  what  I  had  before  advanced.  The  for- 
mation of  a  Company  for  carrying  this  work  into  effect  was  in 
contemplation  at  the  time  I  first  wrote.  A  capital  was  raised, 
an  Act  of  Parliament  was  obtained,  and  to  Messrs.  Taylor  and 
Martineau  devolved  the  task  of  erecting  the  works^  which 
were  executed  in  a  manner  highly  creditable  to  these  gentlemen. 
About  two  or  three  weeks  before  Christmas,  1821,  the  public 
were  supplied  with  gas,  only  five  months  having^ been  occupied 
in  execution  the  work  and  laying  the  mains.  The  first  annual 
meeting  took  place  on  Thursday,  the  6th  of  February  last,  when 
a  most  satisfactory  report  was  presented  by  the  Committee,  and 
a  ^dividend  of  two  and  a  half  per  cent,  declared  on  the  capital 
advanced ;  not  a  dividend  made  for  the  occasion,  but  one  arising 
from  a  clear  profit  over  and  above  the  expenditure,  of  whicn 
every  proprietor  had  an  opportunity  of  satisfying  himself  by  a 
reference  to  the  accounts  which  were  laid  before  the  meeting. 
This  certainly  may  be  considered  as.  a  strong  proof  in  favour  of 
oil  gas,  when  it  is  known  that  the  mains  of  this  establishment 
run  through^  a  district  in  which  there  is  as  little  demand  for 
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li^ht  at  any  in  the  ricinity  of  London.  iTiis  Compaiiy  an* 
^ated  wiUi  some  few  gentlemen  in  the  neighbonrnooa  who 
were  anxious  to  have  the  road  lighted  with  it.  Many  who 
Bubscribed  did  it  without  any  view  to  protit,  wishing  only  for 
the  advantages  of  the  light.  Messrs.  Taylor  and  Martineau 
held  out  no  very  flattering  prospects,  although  they  contem?* 
plated  that  it  might  not  be  unattended  with  profit ;  and  such 
too  was  the  opinion  which  I  had  formed  when  I  assisted  in  pro- 
moting it. 

Of  the  10,000/.  the  capital  subscribed  for,  only  8000/.  have 
been  advanced.  Two  sets  of  retorts,  with  the  necessary  appa« 
ratus,  a  gasometer  containing  8000  cubic  feet,  and  capacious 
reservoirs  for  oil,  have  been  constructed ;  seven  miles  of  main 
have  been  laid  in  various  directions,  the  total  cost  having  been 
about  7,300/,*  There  are  at  present  only  100  customers  sup- 
plied from  this  establishment,  but  it  is  difficult  to  say,  how  many 
fights  are  in  use,  as  the  gas  is  supplied  by  meters,  and  paid  for 
according  to  the  quantity  consumed ;  so  that  any  person  may 
have  as  many  burners  as  he  pleases.  The  average  number  in 
constant  use  may  be  reckoned  at  about  600  or  600 ;  besides 
which  there  are  about  180  pubUc  lights  supplied  at  a  price  which 
yields  no  profit.  One  man  as  gas-maker,  and  a  boy  to  assist 
nim,  are  the  only  labourers  required,  and  without  any  addi- 
tion, these  might  supply  double  the  number  of  lights.  In  thin 
Case,  the  current  expences  of  labour,  wear  and  tear,  rent,  and 
incidentals,  would  continue  the  same,  the  only  additional  charge 
being  the  cost  of  oil  and  coals.  In  my  former  statement,  when 
I  calculated  the  expences  at  65. 6d.  per  1000  feet  as  a  fixed  sunii 
I  was  incorrect.  This  sum  must  be  constantly  diminishing  with 
the  increased  demand  for  gas.  On  the  present  scale  at  this  gas 
work,  the  expences  may  be  estimated  at  6s.  per  1000  feet;  if  the 
consumption  was  doubled,  it  would  be  only  3s.  per  1000  feet; 
and  if  the  apparatus  supplied  to  the  full  extent  of  what  our 
capital  woula  allow  us,  it  would  be  considerably  less  ;  for  with 
the  addition  of  another  gasometer  and  one  labourer,  during  the 
winter  months,  I  have  no  doubt  firom  the  observations  I  have 
made,  that  between  3000  or  4000  burners  might  be  kept  supplied. 
1^vo  pairs  of  retorts  working  8  or  10  hours  a  day,  are  found  suf- 
ficient to  provide  all  the  gas  for  the  present  winter  consumption, 
amounting  to  about  6000  feet  per  ni^ht.  If  the  whole  six  pairs  ' 
were  at  work,  and  kept  employed  night  and  day  as  they  are  in 
coal  sas  works,  more  than  six  times  uiat  quantity  might  be  pro- 
duced. If  the  Company  had  erected  their  own  buildings,  and 
furnished  themselves  with  another  gasometer,  their  capital  sub- 
scribed would  have  been  sufficient  to  have  covered  all  these 

.  •  The  sum  expended,  ■•  ihown  bj  the  •cooonte,  is  about  7,700/.  but  of  thig  newiy 
400L  are  for  gM  meten,  and  IQOL  for  an  Act  of  Parliament.  It  should  b^  observed 
that  die  building  has  been  erected  by  the  ground  Umdiord,  who  receives  an  ikleqaaterent. 
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ritpeneefti  At  the  Brighton  Coal  Gas  Works  upwtixh  1^^0002. 
have  been  expended ;  andy  I  believe,  without  a  material  increase 
to  their  works,  they  would  find  it  difficult  to  supply  gas  for  3000 
lights. 

The  report  from  the  ^^-maker  of  the  (|uantity  of  gas  produced 
from  a  given  quantity  of  oil,  is  equally  satisfactoiy.  This  depends 
in  a  great  degree  on  the  nature  of  an  oil ;  for  an  equal  quantity 
of  gas  cannot  be  procured  from  the  very  inferior  sorts  as  from 
those  of  a  better  quality.  Whale  oil  is  found  to  be  the  best  for 
the  purpose  ;  cod  oil  somewhat  inferior ;  yet  fVom  eieht  tons  of 
the  latter  containing  2016  ^Uons,  201500  cubic  feet  of  gas 
were  obtained,  which  is  within  a  trifle  of  100  feet  per  gallon. 
This  is  a  large  production  from  that  description  of  oil ;  but  I  see 
no  reason,  why,  with  good  management,  the  same  quantity 
should  not  always  be  produced ;  much  certainly  depends  upon 
this,  but  it  is  soon  acquired  by  practice  and  observation.  The 
regulation  of  the  heat  of  the  retorts,  and  supplying  them  pro- 
perly with  oil,  is  of  the  greatest  importance  in  gas  making. 
The  Oldford  establishment  has  been  itbrtunate  in  obtaining  an 
operator  who  has  equalled  their  most  sanguine  expectations. 
Tnere  are  inferior  oils  which  it  may  be  the  interest  of  a  Company 
to  purchase  from  lowness  of  price;  these  of  course  are  not 
eipected  to  produce  so  much  gas ;  and  lowness  of  price  is  not 
always  a  recommendation,  as  there  are  other  circumstances 
besides  variation  of  product  which  render  some  oils  less  eligible 
than  others.  It  has  been  observed  that  the  advocates  for  oil  gas 
do  not  make  any  allowance  for  waste  arising  from  leakage  of 
pipes,  &c.  This,  at  the  Oldford  Works,  is  very  small  indeed. 
The  valve  leading  from  the  mains  has  been  opened  daring 
the  day,  and  kept  so  for  some  time  with  the  smallest  percep- 
tible fall  in  the  gasometer.  This  loss  in  the  coal  gas  woriu, 
if  what  is  stated  be  correct,  is  so  ^eat  that  it  is  difficult  to 
account  for  it,  and  it  would  seem  almost  impossible  it  should 
arise  from  escape  only.  It  is  well  known  that  coal  gas  injures 
the  pipes  it  passes  through ;  which,  in  no  degree,  occurs  with 
oil  gas :  may  not  this  fact  account  for  the  difference  of  loss? 

The  foregoing  statements,  I  think,  clearly  prove  the  advan- 
tages whibh  an  oil  gas  concern  is  likely  to  yield  in  point  of 
profit  to  those  who  embark  in  such  an  undertaking.  To  the 
consumer  of  gas,  the  advantages  are  equally  palpable.  An  indi- 
vidual in  the  vicinity  of  the  Works,  has  his  premises  lighted  up 
yrith  oil  gas,  and  the  following  is  the  result  of  one  year's  obser; 
ration ;  it  is  somewhat  more  than  a  year,  but  I  will  not  consider 
the  extra  time.  He  has  in  his  shop  five  large  argand  burners 
burning  from  sun  set  till  nine  o'clock,  and  on  Saturdays  till 
eleven  o'clock.  In  his  counting-house,  he  has  two  burners,  and 
in  his  warehouse  one ;  these  last  are  not  constantly  Kghted,  and 
he  esthnates  them  at  one  and  a  half,  so  that  the  number  of  lights 

'  .  ■  ■-■■•..  * 
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mttV  be  consideyed  as  six  ud  a  half^  the  average  nim^F  of  hoars 
;«f  ouming  per  night  ia  about  three  hours.  I  estimated  this 
biefore  at  two  and  a  half;  it  was  said  to  be  three  and  a  half:  I 
-have  taken  the  medium  ;  this,  allowing  the  extra  time  on  Satur- 
day, would  be  20  hours  per  week,  or  1,040  per  year.  The 
fltenual  consumption  will  be  about  8^800  cubic  feet,  for  which  at 
fiOf,  per  1000  feet,  deducting  fiye  per  cent,  will  be  about  21/. 
besides  the  hire  of  the  gas  meter ;  each  burner  will  consume  about 
1>350  cubic  feet  per  year,  which  very  litde  exceeds  one  and  a 
quarter  foot  per  hour.  The  light  of  these  burners  is  fully  equal 
~to^  if  not  exceeditig,  that  of  coal  gas  consuming  five  ieet  per 
hour,  thus  realising  upon  a  large  scale  all  my  experiments, 
which  have  tended  to  prove  that  one  foot  of  oil  gas  is  equal  to 
-four  feet  of  coal  gas.  The  illuminating  power  of  these  two  burners 
lias  been  tried  oy  a  ^ntleman  whose  accuracy  in  experiments  of 
this  kind  may  be  rehed  on,  and  whose  interest  is  as  great  in  the 
'success  of  coal  gas  as  of  oil  gas  :  his  trials  have  all  been  followed 
by  the  same  results.  The  cost  too  will  be  equally  favourable  for 
:od'^a8.  The  use  of  the  gas  meter  gives  an  advantage  over  the 
ordinaiy  mode  of  charging  per  light,  as  in  the  latter  case  the  con- 
mmer  must  pay  for  a  stated  number  whether  he  uses  them  the 
'whole  time  or  not ;  but  supposing  he  should  pay  for  six  and  a  half 
burners,  the  charge  would  be  26/.  and  if  this  were  estimated, 
'aocsording  to, the  quantity  consumed  at  155.  per  1000  feet,  and 
"^rasidenng  one  cubic  foot  of  oil  gas  as  only  equal  to  three  and  a 
^llalf  cubic  feet  of  coal  gas,  as  1  originally  stated  it,  the  cost  then 
^would  be  23/.  85.  making  a  difference  considerably  in  favour  of 
the  former,  and  likewise  showing  the  decided  advantage  of  the 
'gas  atieter.  The  above  statement  will,  I  think,  be.  conclusive  to 
any  but  the  most  prejudiced,  of  the  superiority  of  oil  gas  over 
'  c4al  mB  in  an  economical  point  of  view. 

or  the  benefits  arising  firom  its  introduction  into  private 
-^kooses,  no  one  can  speak  more  satisfactorily  than  myself,  nor  can 
any  one  more  seriously  regret  the  necessity  I  have  been  under 
i  of  relinquishing  the  comfort  and  luxury  ansing  from  it  in  con- 
sequence of  my  retirement  here  on  account,  of  my  health.    The 
whole  of  my  house  was  lighted  with  it;  and  all  tne  advantages, 
1  great  as  th^y  were,  whicn  I  anticipated  from  it,  were  infinitely 
-more  than  realised.    There  was  not  a  single  annoyance,  or  the 
slightest  inbonvenience  arising  from  the  use  of  it;  while  the 
vbnUiancy  ofthe  light,  Uie  cleanliness,,  the  saving  of  trouble,  and 
many  (^her  comforts  attending  it,  were  a  constant  theme  of 
admiratiouv  and  now  as  constant  a  source  of  I'egret.    Could  the 
benefits  of  this  mode  of  lighting  be  generally  known,  and  felt, 
-and  duly  appreciated,  I  have  no  doubt  that  oil  gas  companies 
<  would'  be    universally  estjeiblished,    and    every  house   lighted 
^with  iHk:   It  is  difficidt  to  say  what  the  economy  of  this,  mode  of 
lighting  is>  that  must  depend  upon  the  quantity,  of  light ;  it  is, 
however,  satisfactory  to  xno w,  that  there  is  no  waste ;  you  may 
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bci  w  pTofasa  or  %$  economical  a«  you  pleasoi  and  von  mvf 
bare  double  or  treble  the  light  at  the  same  cost  as  tallow  ci^i- 
dles ;  four  or  five  times  as  much  if  compared  with  sperm  oil,  and 
above  twelve  times  as  much  if  the  comparison  be  made  with  wax 
caudles.  - 

I  know  not  that  any  thing  can  be  more  satisfactory  in  favour 
of  any  new  improvement  than  a  successful  issue  of  a  fair  aud 
impartial  trial ;  and  the  results  which  I  have  now  statedj  of  a 
year's  trial  at  the  Oldford  Works,  may, be  ecj^ually  applicable  to 
any  other  establishment  of  a  similar  description.  It  cai^  hardly 
be  erected  on  more  disadvantageous  ground ;  and  if  similar  suc- 
cess should  not  ensue,  it  cannot  arise  from  the  planning  and 
execution  of  the  work,  but  from  some  other  cause  wholly  uncon- 
nected with  the  nature  of  the  estabUshment,  eiUier  from  want  of 
43onBumption,  or  from  improper  management,  and  to  which-  any 
other  concern  is  equally  liable.  The  great  question  in  the  form- 
ation of  a  ^  company  is.  Which  is  most  elimble,  coal  or  oil  ? 
Which  is  likely  to  absorb  the  least  capital  ?  Which  is  likely  to 

f promise  the  fairest  return  ?  Which  is  likely  to  be  attended  with 
east  loss  in  case  of  failure?  Which  is  likely  to  afford  the  sreat^st 
satisfaction  to  consumers  in  general  ?  To  these  queries,  I  do  not 
hesitate  for  one  single  moment  answering  oil  gas.  There  is  not 
a  single  point  in  which  it  has  not  the  most  decided  advantage ; 
and  it  is  only  because  these  advantages  are  not  generally 
known,  or  that  they  are  disallowed  owing  to  the  gross  misstate- 
ments of  those  interested,  that  oil  gas  is  not  universally  adopted* 
All  means  are  resorted  to  to  cry  down  oil  gas  ;'  and  I  under- 
stand that  in  some  of  the  provincial  papers  a  warm  contest 
has  been  kept  up,  and  that  the  opinions  of  scientific  men  hare 
been  brought  forward  to  prove  the  incorrectness  of  the  state- 
ments concerning  the  comparative  illuminating  powers  of  tl|e 
two  gases.  It  would  be  difficult  to  account  for  the  discrepancy 
of  opmion  which  exists  on  this  subject  (some  estimating  it  as 
one  to  two ;  others  as  one  to  two  and  a  half;  some  again  as 
one  to  three),  if  we  did  not  know  that  the  goodness  of  oil 
gas  depends  upon  the  construction  of  the  apparatus,  and 
the  mode  of  using  it,  and  that  oil  gas  of  all  the  qualities 
just  mentioned  may  be  produced.  The  gas  upon  which  I  have 
experimented,  and  upon  which  the  observations  I  have  before 
made  were  founded,  was  produced  from  works  upon  a  large 
scale,  erected  by  Messrs.  Taylor  and  Martineau ;  and  the  pecu- 
liar excellence  of  their  ^arrangement  is,  that  the  gas  produced 
from  the  action  of  their  apparatus  and  retorts  is  always  of 
a  superior  quality,  which  was  most  satisfactorily  proved  by  Dr. 
Henry,  in  his  paper  read  before  the  Royal  Society.  It  is  need- 
less for  me  here  to  enter  into  a  detail  of  experiments  which  I 
was  trying,  and  which,  for  the  reasons  I  have  before  given,  I 
was  reluctantly  obliged  to  give  up.  I  may,  perhaps,  take  some 
future  opportunity  of  entenng  more  luUy  into  that  subject ;  for 


of  Oil  Ga$  EUaUUkmenit.  S9S 

tka  pmeDt,  I  need  only  say,  that  the  quantity  of  light  may  be 
aiigmented  or  diminished  by  different  modifications  of  burners^ 
by  lesaeuDg  or  increasing  the  pressure  of  eas,  at  the  same  time 
enlarging  or  diminishing  the  external  hole  through  which  it 
passes.  Indeed  in  measuring  the  proportions  of  lignt  produced 
fiom  oil  and  coal  gas,  there  are  so  many  circumstances  to  be  con- 
sidered, that  no  two  experimentalists  would  be  satisfied  with  the 
results  obtained  by  others.  The  most  satisfactory  proof  which  can 
be  brought  forward  is  the  practical  result  of  observations  made  by 
a  disinterested  and  intelligent  consumer,  and  which  is  shown  by 
a  computation  of  pounds,  shillings,  and  pence,  more  inteltieible 
te  those  usually  interested  in  gas  concerns  than  all  the  philoso* 
phical  or  chemical  experiments  that  can  be  tried. 

I  hope,  from  what  I  have  above  stated,  it  will  not  be  supposed 
that  I  mean  to  underrate  the  advantages  of  science ;  you,  Sir,  I 
am  sure,  know  me  well  enough,  and  have  been  sufficiently 
acquainted  with  my  pursuits,  to  exonerate  me  from  such  a^ 
cha^;  but  the  present  question  is  not  so  much  one  of  science 
as  it  IS  of  economy  and  utility ;  and  in  such  a  question,  practical 
experience  would  certainly  take  the  lead  of  scientific  experi- 
ments. We  all  know  the  results  of  the  inquiry  on  the  fiimous 
oil  question,  which  will  not  readily  be  forgotten.  It  must  have 
had  the  effect  of  teaching  the  public,  that  in  simflar  points  of 
dispute,  they  must  look  to  other  authorities  than  the  mere  dicta 
of  scientific  men;  and  no  authority  can  be  more  satisfactory 
than  that  which  results  from  the  agreement  of  scientific  experi- 
ments with  practical  results. 

•  I  would  have  transmitted  to  you  a  copy  of  the  report  of  th6 
Oldford  Oil  Gas  Company,  but  it  is  not  yet  printed  i  it  details 
the  progress  of  tbe  concern,  and  expresses  the  satisfaction 
of  the  Committee  with  the  favourable  account  which  they  are 
enabled  to  lay  before  the  Proprietors,  and  bears  testimony  of 
the  correctness  of  all  the  statements  which  were  made  by 
Messrs.  Taylor  and  Martineau  at  the  commencement,  in  all  of 
which  they  have  been  fully  borne  out  after  a  fair  and  satisfiictory 
trial.  I  am,  yours,  &c.  M.Rjcaedo. 


Article  XIII. 


Abstract  of  a  Memoir  entitled  "  An  Attemj>t  to  ascertain  the 
Chemical  Composition  of  those  Minerals  which  possess  the  same 
Crystalline  Form  as  Pyroxene.'^    By  H.  Rose.* 

•  The  author  of  this  paper  observes,  that  there  are  many  mine- 
^Is  which,  from  whatever  place  obtained,  always  possess  the 

*  -From  Schweigger't  Journal,  vol.  v.  New  Series* 
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same  Ipniis^iidjrCOiifttMweiri;  PH3^  Pf  this  agreement  hff)|^4a^ 
feldspar  ^d  emerald  as  examples;  but  there  are  other  awfrab, 
as  ^fwrqxsme,  ainpbiboley  garnet,  and  mica,  whicby,.  possessing 
Bimifar  forms,  wherever  they  oocnr,  diflfer  greaUv-  in.  their' com- 
position. This  last  mentioned  circumstance  ^pmb-  ocqasioned 
great  difficulty  in  arranging  minerals  according  to  their,  compo- 
sition. 

It  is  observed,  that  M .  Mitscherlich  has  removed  much  of 
this  difficulty  by  showing  that  certain  bodies,  when  containing 
the  same  number  of  atoms,  may  exchange  their  places  in  6om« 
pounds  without  inducing  any  alteration  of  cry staJUne, form; 
according  to  M.  Mitschenich,  most  oxides  which  contain  two 
atoms  of  oxygeu  are  isomorphous ;  and  ^though  his  experijj[i^ois 
were  made  with  artificial  sslts,  it  is  p]:e6umed  that  the  sapa^ 
obtains  with  respect  to  crystalline  minerals. 

To  .iUustrate  this  positiqp,  M.  Rose  has  observed ,  that  the 
analysjps  of  different  specimens  of  pyroxene  show,  that  all  (mine- 
rals wbic)i  have  the  crystalline  form  of  pyroxene  are  biailiciates 
of  the  four  isomorphous  bases,  lime,  magaesia,  prptoi^ide  of  iron, 
and  protoxide  of  manganese ; .  in  all  these,  the  oxygen  of  the 
base  is  to  that  of  the  silica  as  1  to  2.  If  the  reasoning  of 
M.  Mitscherlich  be  applied  to  the  analysis  of  various  substances 
classed  by  Haiiy  with  pyroxene,  it  will  be  observed  that  they 
agree  in  composition  with  that  suhstance;  viz.  augit,  malacolite, 
sahlite,  baikalite,  coccoliie,  alakit,  mnssite^  diopside,  <  ;aBd 
fassaite. 

The  following  analyses  were  made  by  M.  Rose  in  Prof.  iBeri- 
zelius's  laboratory  at  btocUiolm,  and  most  of  them  w^i^e  several 
times  repeated  ;  the  minerals  which  possess  the  crystalline  jform 

of  pyroxene  are  classed  by  M.  Rose  under  the  following  heads : 

•         ■ 

1.  Pyroxenes  with  lime  and  magnesia  as  bases.    ;        , 

2.  Pyroxenes  with  lime  and  protoxide  of  iron  as  bases. 

3.  Pyroxenes  with  lime,  magnesia,  and  protoxide  of  iron,  as 
well  as  some  protoxide  of  manganese  as  base. 

4*  Pyroxenes  with  Hme  and  protoxide  of  mangahese  a!s  basfes. 
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1.  Pyroxenes  with  Lime  and  Magnesia  as  Bases. 

These  pyroxenes  are  m68tly*white>  and  form  the  colbiirless 
and  usually  transparent  malacolites,  which  are  sometimes,  by 
slight  admixtures,  yellowish  and  greenish.  The  ^oportton  of 
lime  and  magnesia  is  in  almost  all  which  have  been  analysed 
very  constant j  both  having  the  Giame  quantity  of  oxygeti,  and 
together  half  as  much  as  the  silica. 

White  Malacolite  from  Orrijerviy  in  Finland. 

,Is.iKbite|;pnly  greyish,  when  mixed  with  galena:;  iOcours:  in 
large  ciyE^Upe.^cn^ses  with  distiaot  cleavage^  .semihard^tmd 
very  tratislucent  at  the  edges.    Mr.  Rose's,  walysis  gives  - 


1Mb.,:. 24-94 , 70 

Maj^esia.^^t, .,.,.,  18-0     «<•*«....    6^7 

Oxtdie  of  manganese  ..    2*0.     . 
Oxide  of  iron  with  mag- 
nesia      1*08 

100-66 

Tetloiv  Malacolite  from  Longbansliyttafif  in  Wermeland. 

It  occurs  with  red  silicate  of  manganese  in-  magnetioal  iron 
ore.  Its  colour  is  yellowish;  its  powder  of  a  lignter  colour; 
it  is  semibard ;  gives  with  difficiilty  sparks  with  steel ;  is  trans- 
lucent at  the  edges.    M.  Rose's  analysis  gave 

*  Silica 55*32  containing  oxygen  27-82 

Mi^esia 16-99  6-58 

lime 23-01   6-46 

Oxide  of  manganese  ••1*59  , 

Oxide  of  iron 2-16 

99-07 

I      »  ■  ■ 

M.  Hissinger  has  analysed  another  malacoUte  from  Longban-- 
slq^ttan ;.  the  composition  is  nearly  the  same. 

■ 

Silica • 54*  18  containing  oxygen  27-25    , 

Magnesia 17-81   6-89 

Lime... 2272... 6-38 

Oxide  of  manganese.  • .    2*18 
Oxiide  of  iron  ........     1*45 

Loss  by  heating .1*20 

. .     -  99-54 

M.  Bopsdorf,  of  Abo,  has  analysed  a  white  nialacolite  from 
Tflimimarei  in  Finland,  which  gave  the  following  results : 

.^iljcfi.  .•.••••..  ^ ... .  54*83  containing  oxygen  27*58 

.Lime ^ 24-76  6-95 

:.     Ma^esia ...••  18-55 •    7-18   ; 

,, /Alumina  •••,••••...•    0*28 

'.  Oxide  oiiron p-99 

Loss  by  heating  » 0*32 

99^ .. 

Tkb  Gonnt  of  Trolle  Wachtmeister  analysed  a  white  nialaco- 
lile^froai'Tafel  Tyott:en>  in  Norway ;  its  composition  was, 
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lime.  ..««4.. 33*16 9*48 

Magnesia.  ««••««•«••  16*74  ««•«««•«••••#•    9^ 

Alumina 0'43 

Protoxide  of  iron 0'20 

97-87 

Pyroxene  from  Pargas  gave  Mr.  N.  Nordenskiold  the  follow- 
ing compoaition : 

ISilioa •  •  •  55*40  containing  oxygen  27*7 

lime 15-70 4-4 

Mi^esia. 22*57 9-3 

Oxide  of  manganese  • «    0*43 

Alumina 2*83 

Oxide  of  iron 2*50 


< 


99-43 

2.  Pyroxenes  with  Lime  and  Protoxide  of  Iron  as  Bases. 

Hedenbergit  from  Tunaberg,  in  Sadermanland.'*' 
The  colour  is  greenish-black;  it  is  semihard  in  a  high  degree. 
It  occurs  among  the  masses  thrown  out  from  a  mine  which  is 
now  deserted  (Marmorsgufvan)  not  far  from  the  cobalt  mines  at 
Tunabergy  together  with  quartz,  partly  pure  and  large  foliated  ; 
partly  granular  with  magnetical  iron  ore.  M.  Rose's  analysis 
gave  the  following  result : 

Silica.  •  • 49*01  containing  oxygen  24*65 

Lime 20*87 6*86 

Protoxide  of  iron 26*08   . .  • « • « *    5^iD3 

Magnesia  and  oxide  of 
manganese  .7 ;.    2*98 

98*94 

3.  Pyroxenes  mth  lime,  Magnesia,  and  Protoxide  of  IroM,  as 
Bases,  together  withmore  or  less  Protoxide  of  Manganese. 

In  these  varieties  of  the  pyrojiene,  a  constant  proportion  of  the 
bases  is  wanting  ^  and  there  is,  therefore>  a  great  variety  ih  the 
composition.  Among  all  varieties  of  this  series  of  pyrotenes, 
there  are  not  two  which  have  their  bases  combined  in  the  same 
.proportion;  even  pyroxenes  from  the  same  place  vary  intheircom- 
position :  all,  however,  follow  the  law  which  M*  Rose  discovered ; 

*  Heclenbeig  discovered  this  mineral,  whldi  he.  likewise  first  analysed.  The  re- 
suit  of  his  anuysis  is,  however,  very  cUfferent  ftom  H.  Rose's.  Specimens  whi^ 
WflM  obtained  £tom  Prof.  Berf«lhw*s  ooUecdoii  vere  flnt  anliljned,  and  aftenrafda  inch 
as  M.  Rose  broog^it  with  him  £com  the  place.  BoA  analyaea  agreed  oomi^lefeily  in 
their  resuhl. 


the  omn  of  all  ibe  baim  bong  equal  to  one  lialf  of  that  of 
theatllca. 

Green  MakicoUtefrom  Bjarmyresoeden,  in  DaleearUa. 

Its  cdonr  is  leek-green;  the  powder  greenish-yellow;  it  is 
semihard  in  a  high  degree ;  and  on  the  edges  scarcely  transla- 
cent.  It  occurs  in  magnetical  iron  ore.  The  analysis  gare  the 
following  result : 

Silica 64*08  containing  oxygen  27'20 

lime 23-47 6-69 

Magnesia 11*49   4*45 

Protoxide  of  iron 10-02   2*28 

Protoxide  of  manganese  0*61 

99-67 

Chreen  MalacoUtefrom  Bjormyresoeden,  another  Variety* 

It  is  scarcelj  different  from  the  former  in  hardness,  colouri 
transparency ;  m  streak  and  lustre ;  it  is  in  fact  almost  completely 
like  the  former.    The  analysis  gave  the  following  result : 

Silica*  •  • • 64-55  containing  oxygen  27*45 

lime, 20*21 6*68 

Magnesia 15*25 5*90 

Protoxide  of  iron 8*14... 1*85 

Alumina  .••• 0*14 

Oxide  of  manganese  •  •  0*73 

99-02 

Black  Crystallized  Pyroxene  from  Taberg,  in  Wenmland. 

Its  colour  is  raven-black ;  the  powder  greyish-green ;  it  is 
semihard ;  opaque ;  occurs  on  a  bed  of  iron  ore  with  epi- 
dote,  asbestos,  and  tremolite.  The  analysis  gave  the  following 
result: 

'    Silica. 53*36  containing  oxygen  26*84 

lime 22*19   623 

)  Protoxide  of  iron 17*38 3*96 

Magnesia 4*99   •  •  •  •  •    1*93 

.  Maoganese • ••    0-09 

98^ 

'  -  ff  the  magnesia  is  not  taken  into  consideration,  this  pyroxene 
Ukmgs  to  the  second  division.  Even  in  external  appearance,  it 
ii  Vke  the  hedenbergite,  which  belongs  to  that  division. 

Green  Sahlite  from  Sahla. 

The  colour  is  light  oil-green ;  the  powder  white.    It  gives 

«2 
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sparks  with  the  steely  but  with  flifficulty.    It  is  in  a  lugli  jdiegree 
translucent  at  the  edges.    Occuts  in  calcareous  spar.    It  was 
^  analysed  by  M.  Rose,  and  the  results  obtained  were :   , 

Silica 54*86  containing  oxygen  27*59 

Lime. 23'67   . ........    6-62 

Magnesia 16-49   6-38 

Protoxide  of  iron 4*44   I'OO 

'  Manganese  •••••«••••    0*42 
Alumina 0*21 


99*99 


The  composition  of  this  malacolite  is,  if  4^  per  cent,  of  protojc- 
ide  of  iron  are  not  idiken  into  consideration,  the  same  as  tnose  of 
the  first  division.  Before  the  blowpipe  also,  its  properties  are 
completely  Uke  them.  There  occur,  however,  at  Sahla  other 
kinds  of  sahlrte,  which,  though  similar  in  external  appearance 
to  this,  are  quite  different  m  their  chemical  properties , and 
composition;  while  the  sahlite  just  now  described,  and.jiU 
other  malacoUtes  of  this  composition,  are  efisily  fusible  before 
the  blowpipe,  these  are  almost  entirely  infusible ;  and  if  reduced 
powder,  it  merely  agglutinates  a  little.  In  a  small  glass  tube, 
they  blacken  on  the  first  action  of  the  flame;. in  the  open 
fiire,  they  become  white. 

The  colour  of  these  sahlites  is  the  same  as  that  of  the  be- 
fore mentioned,  but  their  lustre  is  much  less,  and; so  soft 
that  they  are  scratched  by  the  nail ;  while  the  other  sahlite  gives 
sparks  with  steel.  They  occur  in  carbonate  of  Ume,  and  are 
usually  penetrated  by  small  veins  of  galena.  The  fuialjrsis  of 
these  sahlites  occasioned  much  trouble  in  ascertaining  their  true 
nature. 

.  One  of  the  'purest  specimens  is  in  the  collection  of  Prof.  Beiv 
melius,  who  was  kind  enough  to  supply  as  much  .of  it. as 
was  sufficient  for  a  chemical  analysis.  This  sahlite,  after  hayiog 
been  deprived  by  diluted  nitric  acid  of  calcareous  spar,  lost  oo 
heating  in  different  experiments  4*15,  4:92,  4*34,  and  4*11 
per  cent,  which  •  distinguishes  it  sufficiently  firom  the  cooxt 
mon  malacolite,  of  which  the  loss  in  the  fire  never  amounts  to  one 
per  cent.*  ••....  

The  powder,  after  being  heated,  had  a  brown*ted  colour,  tind 
gave  the  following  results : 

•  The  haxd  MhlUe  lott  in  tiie  firt  0'4S  per  cant ;  the  fim  y tiietjr  of  the  maUoDUtt 
tnm  Bjonnyreeoedeii  only  0*18;  the  seoond  0*82;  and  the  hedenbergite  0*7.  This 
latter  mhici^  when  heated  in  a  tmaU  glass  tube  by  the  Ump  of  the  gUm  blowori,. 
ghres  oat  a  loar  JiqiUd  wlikh  scemi  to  eoiniiib  fluoik 
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^""^    Sitiea.  .\ ;  • i83'21  containing  oxygen  31 '79 

Lime 6'18  1-46 

Magnesia . 26-26  10-16 

Protpaodeof  iron.  ....    4-36  0-99 

Oxide  of  manganese  « •  0*82 

99-83 

It  is  clear  that  a  ^at  surplus  of  silica  exists  in  this  mineral, 
and  that  it  is  not  a  bisilicate.  This  exception  to  t^e  common 
rule  which  existed  in  every  other  analysis  was  unexpected. 
M.  Rose  repeated  the  analysis  twice,  but  always  obtained  the 
-flnifAe  result.  Fragments  of  it,  when  distilled  in  a  small  appara 
4ito/gftTe  out  water,  which  did  not  chan^  any  of  the  test  papers. 
'Mw  iSose  endeavoured  to  find  fluoric  acid  in  this  sahUte  by  melting 
it  withc^arbonate  of  soda,  dissolving  the  mass  in  water,  evaporating 
th<i  liquid  to  a  small  bulk,  separating  it  from  the  silica,  supersatu- 
iradng  it  with  muriatic  acid,  mixing  it  with  excess  of  ammonia, 
and  afdding' muriate  of  lime,  after  which  the  vessel  was  carefiilly 
dosed.  No  precipitate  of  fluate  of  lime  appeared,  not  even  after 
beverid  days  ;  and  only  a  trace  of  silica  was  deposited.* 

A'  considerable  quantity  of  another  sablite  was  distilled  in  a 
Jiorcelain  retort;  the  loss  amounted  to  3*17  per  cent.  Water 
was  distilled,  and  at  last  fumes  passed  through  the  aperture 
of  the  receiver,  which  smelt  like  a  mixture  of  sulpnurous 
and  sulphuretted  hydrogen.  The  water  in  the  receiver  was 
l&Kghtly.sour;  when  saturated  with  ammonia,  and  slowly  eva- 
)x>rated  in  a  stdve,  it  left  Only  a  small  trace  of  salt  of  ammonia, 
^hich,  when  heated,  evaporated  like  muriate  of  ammonia,  and 
before  the  blowpipe  with  silica  and  soda,  gave  a  brown  button. 
By  another  distillation,  when  the  receiver  was  kept  very  cold, 
a  fliiid  was  obtained,  which,  in  the  beginning,  was  turbid,  smelt 
of  sulphur,  and  on  being  saturated  with  ammonia,  visible  traces  of 
sulphur  were  thrown  down.  When  the  sulphur  had  been  sepa- 
mt^d,  this  solution  was  evaporated ;  the  same  salt  remained  as 
kefbre,  the  brown*  colour  which  it  communicated  before  the 
blowpipe  to  the  glass  of  silica  and  soda,  proved  to  be  sul- 
phate of  ammonia.  This  sulphurous  acid  evidently  derives 
its  origin  from  the  sulphuret  of  lead  which  occurs  dissemi- 
paled  in  the  sahlite.  Tht  very  insignificant  q^uantity  shows  that 
it  cannot  be  the  produce  of  one  of  the  constituent  parts  of  the 
sahlite  (the  water  of  a  perfectly  pure  sahhte,  of  which  the  analysis 
lui^  been  communicated  above,  did  not  contain  any  trace  of 
I^^,  ..Besides  the  sulphurous  smell,  an  empyreumatic  one 
was  observed  in  the  water,  which  is  peculiar  to   the  water 

*  When  the  liquid  whidi  had  been  separated  firom  the  silica  was  evaporated  to  a 
■naU  biA,  and  a  mixture  of  sulphuric  add  and  alooh<d  poured  on  it,  it  burned  with  a 
pmk  flame,  which,  however,  depended  upon  the  muriatic  ether,  and  not  on  boiacic 
acid. 
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obtained  from  all  magnesian  minelrals^  as^  for  example^  ser- 
pentine. 

It  was^  however^  necessary  to  ascertain,  whether  the  whole 
loss  in  the  fire  consisted  of  water.  A  quantity  of  another  speci- 
men waSy  therefore,  distilled,  which,  in  difierent  experiments,  had 
lost  3*09,  2-99,  and  3*25  per  cent,  on  a  red  heat,  in  a  porcelain 
retort  with  a  receiver,  to  which  was  adapted  a  tube  with  muriate 
of  lime.  This  experiment,  which  was  made  with  the  greatest 
care,  was  decisive,  for  no  gas  was  given  out,  and  the  loss  of 
weight  of  the  retort  answered  completely  to  the  increase  of  the 
receiver,  and  the  tube  with  muriate  of  lime.* 

Fragments  of  the  specimen  which  had  served  for  this  experi- 
ment, were  employed  for  two  different  analyses.  The  fragments 
for  the  first  analysis  were  taken  from  one  end  of  the  large  piece; 
those  which  served  for  the  second  were  from  the  opposite  end. 
The  result  of  these  two  analyses  was : 

Silica *•• 58-08  containing  oxygen  29*21    ., 

Lime 11-24  3-16 

Magnesia  with  manga- 

nese 22*28  8'62 

Protoxide  of  iron 6-30  1-20 

Alumina ^  •    0*47 


97-37 


Silica 58*30  containing  oxygen  29-32 

Lime 9-89  ,...    2-78 

Magnesia 24-22  9-37 

Manganese  •••••#•««•    0-63 

Protoxide  of  iron 4-24  0-96 

Alumina  «•••««••••»•    0*1 1 

97-44 

If  3*11  percent,  of  water  are  added,  which  is  the  mean  quan- 
tity of  the  loss  that  the  mineral  sustained  by  a  red  heat,  a 
small  increase  is  obtained  in  the  analysis.  Though  the  oxygen 
in  the  surplus  of  silica  is  equal  to  that  ofthe  water  obtained,  and 
it,  therefore,  might  appear  proper  to  consider  the  hydrate  of 
silica  as  isomorpnous  with  the  form  ofthe  pyroxene ;  yet  no  true 
hydrate  of  silica  being  either  found  in  nature,  or  produced  by 
art,  there  exists  no  reason  why  it  should  occur  here.  It  seems 
as  if  the  distinguishing  property  of  those  sahlites,  which,  on  being 
exposed  to  heat  in  a  covered  vessel,  become  black,  give  out  water, 

• 

*  The  quaDtity  of  purified  sablite  which  was  used  in  this  experiment  weighed  35*916 
mmniM.  The  retort  had  Imt  1*168  grumntt ;  the  ceceiycr  had  giined  i'ibly'\-  pnd 
ii«  laU  wflh  munate  ef  Ume  1*009  gramme. 

f  The  aumbet  ia  most  pzobabty  0*151  .^^BdiU 
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and  are  afterwards  whitci  and  which  are  not  fusible,  or  whose  fusi* 
bility  diminishes  in  the  same  proportion  as  the  water  they  contain 
increases,  depends  upon  an  infusible  mineral,  which  contains 
water,  and  in  the  fire  becomes  first  black,  and  afterwards  white. 
Soap  stone  and  noble  serpentine  are  easily  recognised  hy  these 
properties,  and  these  with  common  serpentine  occurring  in 
great  quantity  with  the  sahlite,  it  is  clear  that  these  varieties  of 
sablite  are  nothing  but  pyroxenes ;  that  is  to  say,  bisilicates  of 
lime  and  magnesia  combined  with  variable  mixtures  of  soap 
ptone  or  noble  serpentine,  of  which  the  first  is  a  trisilicate 
without  water ;  the  latter  a  trisilicate  with  water*  Neither  soap 
stone  nor  serpentine  has  the  least  tendency  to  crystallizationi 
though  both  are  chemical  compounds;  tney  are,  therefore, 
no  (H>8tacle  to  the  peculiar  crystallization  of  the  sahlite,  it 
being  already  known  from  several  examples,  that  both  soap  stone 
and  serpentine  possess  a  peculiar  tendency  to  assume  the  c^s- 
taUine  form  of  other  minerals.* 

Reddisk'Jfrown  Malacolite  from  DegarOy  in  Finland,  analysed  by 

Prof.  Berzelius. 

Silica 50*00  containing  oxygen25*l5 

lime 2000  ,.  5-62 

Magnesia .  .  • .  • 4*50  1-74 

Protoxide  of  iron 18-85  4*29 

Protoxide    of  'manga- 
nese   3-00  0*66 

Lous  by  heating •  0*90 

97*25 

(T0hconii*ued.) 


Article  XIV. 

Proceedings  of  Philosophical  Societies. 

ROYAL   SOCIETY. 

Jan.  23.— The  reading  of  Mr.  Macdonald's  Observations  on 
Magnetism  was  resumed  and  concluded.  The  principal  subjects 
of  them  were  the  phaenomena  of  the  variation  of  the  needle,  to 
Iwrcount  for  which,  an  hypothesis,  in  some  respects  new,  was 
proposed  by  the  author.  It  would  appear,  he  observed,  from 
Capt  Parry's  discovery  of  the  north-west  magnetic  pole,  and 

•  M.  Rose  distinctlj  found  afterwards,  on  closer  ezanUnation,  in  one  specimen  of  these 
•ahlites,  serpentine  mixed  with  it,  which,  from  its  exterior,  hardly  would  hmre  been  dSs* 
tinguWidbkfrcHBtiiesahIile,hadheaotfuppo^ 
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fixMEa  iMfaer.cifcamstances,  diat  what  we  call  the  fHtriaiimtiiibe 
needle,  is,  in  fact,  no  variation  at  all,  so  that  the  north-pole  of 
the  earth  may  not,  in  reality,  pussess  any  magnetic  atthu^n. 
The  situation  of  the  pole  discovered  by  deipt.  rarry,  by  a  rough 
computation  from  the  amount  of  the  dip  at  various  spots  in  its  vici- 
,nity,  as  ffiven  by  htm>  is  at  the  intersection  of  73^-  north  latitude 
;and  10P  west  longitude.  Mr.  M.  has  ascertained,  that  the 
oscillations  of  the  needle  are  isochronous ;  and  also,  that  when 
the  northpoleof  a  magnet  is  presented  to  the  south  p(de  of  the 
needle,  the  oscillations  describe  segments  continually  decreaaiBg, 
but  are  still  performed  in  equal  times :  now  if  the  north  pole  of 
the  earth  have  any  attraction,  the  oscillations  of  the  needle,  wheft 
i]^n  the  line  of  no  variation  in  the  neighbourhood  of  the  north- 
west pole,  which  was  crossed  by  Capt  ranry,ouehtto  be  accelfi'' 
rated  on  approaching  it ;  and  by  this  means  the  fact  miy  be 
twcertained* 

Mr.  Macdonald  supposes  that  the  north-west  magnetic  pole 
baa  a  rotatory  motion,  producing  the  two  lines  of  no  variation  in 
the  northern  hemisphere,  and  uiBt  during  the  159  yean,  firom 
1657  tQ  1816,  in  which  the  needle  was  advancing  to  the  west,  it 
described  one-fourth  of  its  orbit.  This  theory  of  the  motion  of 
the  pole,  he  remarked,  required  one  objeotioa  to  be  obviated,*"-^ 
the  supposed  solidity  of  the  earth:  but  of  this  opimon,  he 
stated,  there  was  no  more  physical  proof  than  of  the  contrary 
one  ;  the  subject  was  one  of  the  hidden  secrets  of  Ood  never  to 
be  discovered*  The  Mosaic  records- indicate  the  earth  to  be  full 
of  water,  contained  as  in  a  shell ;  and  manj  passages  of  Scrip* 
ture  might  be  adduced  to  confirm  this  indication ;  the  mode  m 
which  the  earth  must  have  acquired  its  figure,  and  several  aatro- 
noQucal  facts,  likewise  tend  to  show  that  it  does  not  consist  of 
solid  matter  increasing  in  density  to  the  centre. 

Mr.  M«  supposes  tibat  there  is  also  a  south-east  magnetic  pole^ 
by  the  rotation  of  which  the  two  lines  of  no  variation  in  the  south- 
ern hemisphere  are  produced ;  Capt.  Cook  came  to  a  spot  where 
the  dip  amounted  to  rather  more  than  70^ ;  and  this  pole  mvf 
be  discoviered.  qx  approximated  to  by  saiUng  in  the  hne  of  no 
variation  at  New  Holland,  as  far  as  the  ice  will  permit.  The 
Oircutnstance  that  thie  aurora  borealis  is  never  seen  to  rise,  in 
Greenland,  either  in  the  north  or  north-west,  but  in  the  south- 
east or  ea^t,' was  cited  from  Crantz's  History,  in  confirmation  of 
this  idea  of  a  south-east  mimetic  pole. 

In  his  former  papers  on  magnetism,  inserted  in  the  Philoso- 
phical Transactions  for  1796  .  and  for  1797,  the  author  had 
adopted  Dr.  HaHey's  theory  of  four  magnetic  poles ;  but  two  of 
these,  il.had  since  been  found,  did  not  exist  where  they  were 
stated  to  be.  In  those  papers,  likewise,  he  had  ascribed  certain 
effects  to  the  action  of  the  sun's  rays  upon  the  earth,  which,  in 
eooMqi^enQej^f  Sir H* Davtv's  etectco^-ma^netical discoveries^ha 
wNf..iK^w -diipitK^ed  ^  uttribji)^  .to;grivmio?age»cy ;:  Ae  tliunial 


Mrifettion  of  tii6  needle  nu^ht  still  be  conneeted  wi&  iheififltMiiGe 
nf  >flie  emiv  ae,  indeed,  lU  increase  from  March  to  October 
sesBisd  to  prove.  Mr.  Macdonald  further  suggested,  that  a 
isagnedeal  battery  might  be  constructed,  perhaps,  hy  it  proper 
avntBgeaient  of  positive  and  negative  poles ;  ana  condhidisd  Jiis 

Bier  with  expressing  his  hopes,  that  what  he  had  staJbed  mig^t 
d'softie  to  parsue  the  subject,  who  were:  better  qualified  mm 
hkliself  for  the  investigation  of  it. 

^'iTfae  ^Society  then  adjourned  over  the  anniversary  of  the  mai^- 
tfidom  of  King  Charles  I. 

i<:  Feh\  6>-^A  fetter  to  the  President  from  Sir  Thomas  Brisbanel, 
IbtL'  FRS.  dated  Government  House,  Paramatta,  New  Sotitlh 
Wales,  Sept  6,  1822.  In  this  were  communicated  the  remdts 
of  tke  first  observations  made  at  the  Observatory  at  Panunatta, 
by  Mr*  Charles  Rnmker ;  they  related  to  the  obliquity  of  the 
ecliptic  at  Paramatta,  to  the  longitudes  of  Paramatta  and  Svd*^ 
wlKff  to  tlie  rediscovery  of  M.  Encker's  triennial  comet,  an4  to 
Hie  length'  of  Eater's  invariable  pendulum  vibrating  seieoikls'at 
fiaiamatta. 

f:  At  thesasne'meeting  was  read.  An  Account  of  some  Oaves 
diacovered  in  the  Limestone  Quarries  at  Oreston;  by  J.  Wbid*>- 
bey,  Esq.  in  a  letter  to  J.  Barrow,  Esq.  FRS. 
t/Tlie  two  caves  described  in  this  paper  were  discovered,  at  the 
devfttion  of  98  feet  above  the  sea  at  high  water  in  spring- 
tides^ in  tiie  quarries  upon  the  Cauwater^  from  whtcn  the 
itone  eimployed  in  the  Breakwater  is  procured.  One  was 
thinly  linra^with  stalactite,  and  the  bones  it  contained  were 
imbedded  in  clay  and  rubble ;  in  the  other,  -they  adhered  to -the 
sidesr.;  these  caves*  communicate  with  each  other  by  a  sort  of 
gallery^  which  opens  to  the  face  of  the  quarrv  about  the  sise  of 
a  man's  body.  They  have  been  examined  by  Prof^  Buckland 
aiid:Ab;  Warourton.  Their  form  and  position  were  iUustrated 
b^&dmwing  annexed  to  the  paper. 

01  Annexed  to'  Mr.  Whidby'»  paper,  was  A  Description  of  tiie 
Bones  found-  in  the  Caves  above-mentioned;  by  Mr.  W.Clitt, 
Conservator  of  th^  Museum  of  the  Royal  College  of  Surgeons; 
communicated  by  Sir  £•  Home,  VPRS. 

.[■The  contents  of  the  caves  discovered  at  Oreston  in  1410  and 
182Q,  which  ?had  been  described  in  the  Philosophical  Transac- 
lionB  for  )817and  for  1^1',  were  altogether  different  from  those  of 
the  pres^it,  discovered  in  1 822.  In  the  first  instance,  the  bones 
all.  belonged  to  a  species  of  rhinoceros  ;  and  in  the  second  to  a 
ipecies  of  bear,  and  to  an  unknown  antelope  or  deer :  those  now 
Inder:  consideration  belonged  to  the  known  and  existing  genera 
of  the  ox>  the  deer>  Ae  horse,  the  hysBna,  the  wolf,  and  the  fox. 
Seme-  of  them  were  thinly  invested  with  stalactite,  but  the 
grestermunbev  were  firmly  imbedded  in  clay«  None  had  been 
nuuredf  ^xoept^e  radius  of  a  young  wolf,  which  presented 
inossi^of  tile  oaamo  teetfi  and  incisors>  vi  an  animal  apparently 
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tbcmt  the  iize  of  a  weasel.  The  bones  of  the  vartoas  gramiai'^ 
▼orous  animals  were  found  together;  but  those  of  the^camivora 
at  a  distance  from  each  other.  All  were  very  fragile  and  white ; 
some  were  treated  with  muriatic  acid,  and  found  to  have  lost 
nearly  all  their  animal  matter;  while  others  examined  by  Prof. 
Bucklaud  retained  about  one-third  less  than  those  of  Kirkdale, 
The  proportion  of  animal  matter  retained  by  fossil  bones^ 
varies  very  considerably  in  different  specimens.  In  the 
Museum  of  the  Royal  College  of  Sucgreons,  there  are  some  teeth 
of  the  mastodon,  from  the  banks  of  the  Ohio,  which  have  been 
deprived  of  their  earthy  matter  by  means  of  muriatic  acid,  but 
still  showing  their  whole  form.  Mr.  C.  suggested,  that  the 
day  in  which  the  Oreston  bones  were  found,  and  which,  in 
their  immediate  vicinity,  was  much  blacker  as  well  as  more 
tenacious  and  soUd  than  in  any  other  part,  might  have  abstracted 
the  animal  matter  from  them.  They  are  so  absorbent  of  moist* 
lire,  that  the  largest  adheres  to  the  tongue  with  sufficient 
strength  to  support  its  whole  weight  When  immersed  in  water, 
much  effervescence  took  place,  and  the  bones  became  black ; 
but  resumed  their  usual  appearance  on  being  dried ;  this  was 
particularly  the  case  with  those  of  the  carnivorous  animals.  In 
consequence  of  their  fragility,  some  of  them  were  broken  by  the 
workmen  while  divesting  them  of  the  clay ;  while  others  tell  to 
pieces  on  being  exposed  to  the  air.  In  respect  to  the  latter 
circumstance,  tney  resemble  the  tusks,  8cc.  of  the  elephant, 
found  in  the  sand  above  the  blue  clay  at  Brentford,  Ilford,  and 
other  places  near  the  river  Thames,  which  divide  into  lozenge* 
shapea  or  into  cubic  fragments. 

Fossil  bones  showing  traces  of  disease,  Mr.  Clifl  observed,  are 
extremely  rare ;  and  he  has  never  seen  any  that  exhibited  frac- 
tures  which  had  been  healed  during  the  life  of  the  animals  s 
there  are,  however,  among  these  from  Oreston,  the  metacarpal 
and  metatarsal  bones  of  an  ox,  which  bear  evidences  of  osaiQc 
inflammation ;  and  the  lower  jaw  of  a  young  wolf,  in  which  two 
abscesses,  one  on  each  side,  have  produced  sinuses. 

The  fragments  of  shell  found  in  one  of  the  caves,  retain  their 
pearly  matter,  and  appear  to  be  those  of  an  ostrea ;  but  th^  are 
too  small  to  present  any  satisfactory  characters,  not  amounting 
to  the  bulk  of  a  single  valve. 

A  more  particular  description  of  the  bones,  illustrated  with 
drawings,  succeeded  the  alK>ve  observations.  There  are  bones 
6f  about  twelve  oxen,  with  short  conical  horns,  standing 
npright ;  and  larger  than  the  medium  size  of  the  existing  specif 
of  that  genus.  A  few  seem  to  belong  to  a  deer,  but  this  cannot 
be  satisfactorily  determined,  as  there  is  neither  the  head  of  the 
animial,  its  horns,  nor  its  teeth.  Some  small  bones  of  a  young 
animal,  apparently  a  calf  or  a  fawn.  The  bones  and  teeth  of 
about  twelve  horses,  which  must  have  been  fourteen  hands  high. 
The  bones  of  live  or  six  hycenas,  including  two  jawJiones  with 
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teeth.  The  bonetf  of  several  wolves,  of  the  same  wm  as  those 
of  the  existing  species.  The  whole  of  these  remains  have  been 
-deposited  in  Uie  Museum  of  the  Royal  College  of  Surgeons,  by 
/Sir  E.  Home. 

Some  further  particulars  of  theguany  and  caves,  by  Mr. 
Whidbey,  were  appended  to  Mr.  Clift's  paper.  Mr.  W.  stated, 
that  no  more  bones  were  likely  to  be  discovered;  for  the  rock 
contaijiing  the  caves  was  very  nearly  worked  out;  and  he 
expressed  his  opinion,  that  no  communication  had  existed 
between  the  caves  and  the  surface  of  the  country  since  the 
Tlood. 

"  Feb.  13.— A  Letter  to  the  President  from  T.  Younff,  MD. 
Foreign  Secretary  to  the  Society,  was  read  :  it  related  to  Mr. 
Rumker's  rediscovery  of  Prof.  Encker's  little  triennial  comet, 
near  the  place  which  the  Professor  had  assigned  to  it  by  com- 
pution.  Mr.  Rnmker  first  observed  it  on  the  2d  of  June  last, 
and  it  continued  visible  until  the  23d,  when  it  was  lost  in  the 
light  of  the  moon,  and  it  coiild  not  afterwards  be  discovered. 

At  this  meeting,  also,  part  of  a  paper  by  Mr.  Ooldingham  was 
read,  relating  to  Experiments  on  tne  Velocity  of  Sound,  made  at 
MacLras. 


Article  XV. 


SOIEKTIFIC   INTELLIGENCE,   AND   NOTICES   OF    SUBJECTS 

CONNECTED    WITH   SCIENCJ^, 

I.  Splendid  Meieor  seen  on  Oa.  28, 1822.    By  Mr«  Davenport. 
(To  the  Editor  of  the  ^jMoAi  ^  PAOafigiAy.) 

SIR,  '         London^  Jan.  18,  I8S3. 

VnH  you  allow  me  room  in  your  publication  to  inquire  whether  any 
of  your  correspondents  witnessed  an  extraordinarily  fine  meteor  that 
appeared  on  the  28th  of  last  October  ? 

1  was  travelling  northward  on  the  Hastings*  road,  and  going  slowly 
"up  Silver  Hill,  miichis  about  48  miles  south-east  of  London,  byroad 
Xiiitettretnent;  at  about  half-past  five  on  the  above-mentioned  day,  the 
sky  being  clear^  the  moon  shining  bright,  and  nearly  full,  the  sun 
below  the  hoHcon,  but  the  twilight  still  strong ;  I  saw  on  a  sudden  in 
the  sky  about  north-east,  a  luminous  ball,  of  full  one-third  the  apparent 
diameter  of  th&  full  moon,  giving  a  remarkably  bright  and  white  light. 
Its  height  above  the  horizon  I  consider  to  have  been.about  2^;  put 
being  myself  on  a  steep  ascent,  I  could  less  easily  judge  of  this.  It 
pass^  towards  the  west  in  a  hoi*izontal  direction,  and  the  line  of  its 
motron,  while  I  saw- it,  subtending  ah  angle  of  above  20^,  during  about 
l^ght  Secbnds  of  time.  Unfortunately,  it  passed  behmd  a  Ibaded 
waggon ;  but  as  I  pushed  on  to  regain  the  view  of  it,  I  thought  (but 
Was  adt  certain)  that  I  saw  a  fiiint  remainder  of  it  for  an  instant. 
-  If  this  metisor  rfiobld  have  been  obserred  from  any  distant  placa^  so 
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dMil%y=oiMiipcriioii  of  the  apparent  modon,  direcdofb,  atod'beSMagt,  ft» 
iMight  above  tfie  eartli  can  be  ertiniated,  I  willendearoiir,  when  I  te^ 
yMt  the  spot,  to  atcertain  its  relative  bearings  and  apparent  altiu^ 
WiUi  greater  accaracy;  as  I  can  fix  on  the  spot  on  the  road  fram  which 
I  viewed  it,  and  also  on  the  objects  m  the  line  over  which  I  traced  it. 

I  am.  Sir,  your  obedient  servant, 

Richard  Davenport. 

n.   Afudwm  of  the  Ashei  ejected  from    Veswom^   dun^  the  late 

EmptUm.    By  Prof.  V.  Pcp6i  of  Naples. 

la  ten  ounces  of  these  ashes,  whidi  correspond  to  6000  graioSi  there 
ai)B,  according  to  this  extraordinary  analysis,  186  grains  of  saline  sub« 
stfuiQcSfyiz. 

Sulphate  of  potash «     94- 

Sulphate  of  soda. ;.••••   44  .     . 

Sulphate  of  lime. • 57 

Sulphate  of  magnesia. 16 

Sulphate  of  alumina 14 

Hydrochlorate  of  potash 9 

Hydrochlorate  of  soda 91 

•  >  / ■      .         .  ^^^^^ 

180i 
Loss • 54- 

186 

Oxide  of  aluminium 1800 

Oxide  of  calcium 300 

Oxide  of  siJicium. 1200 

Oxide  of  magnesium 300 

Tritoxide  of  iron 1800 

Antimony 360 

Gqld ; ISi 

Silyer... 6i 

5966 
Loss 34 

6000 

However  scrupulously  the  distinguished  Professor  has  occu|He4 
himself  in  the  search  of  other  substances,  be  has  not  been  able  to  find 
soy  more !«— (Giornale  delle  due  Sicilie,  Nov.  15, 1822,) 

in.  Tutenag  and  White  Copper  of  China. 

In  tlie  Annak  for  Sept.  last,  vol.  iv.  p.  .S36»  we  gave  from  No.  18  of 
the  Edinburgh  Pliilosopbical  Journal,  Dr.  Fyfe*s  analysis  of  the  tute- 
qagifr  i^hite  copper,  of  China.  In  the  original  paper,  Dr.  F.  ceos- 
uji^npss  with  apme  remarks  on  the  very  diffisrent  statements  which  have 
been  made  respecting  the  composition  and  origin  of  tutenag ;  but  it ' 
npii^  apgear»  that  these  may  have  ariien  fran).;fhe  ctroumsraboe,  tbat 
the  two  appelialioas  have,  been  anpUed  wonuacumij4y  tpjwp  .dktinct 
substances.  In  No.  15  of  the  Edinburgh  Journal  are  some  observations 
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on  the  iubjeol  by  SirT.  Dick  lauder,  Bart«  FRSE.  inirhbdi  heatateft 
on  the  authority  of  o  friend  employed  for  many  veari  in  the  trade 
between  China  and  India»  **  that  the  substance  analysed  by  Dr.  Fyfe 
M  not  tutenagv  but  white  copper,  the  properties  of  which  are  totally 
diffiarent( "  aiM  he  then  proceeds  as  follows : 

**  The  white  copper  is  used  by  die  Chinese  themselves^  who  are  so. 
jealous  of  permitting  other  nations  to  have  it«  that  its  exportation  is 
contraband.  In  d^ance  of  this,  however,  considerable  ooaQtities^  of  it 
aresoM^ggled  out  of  the  country,  and  introduced  into  Iniua,  wbeieit  ta. 
considered  as  a  great  present  to  the  Hindoos,  &C  who  make  domestic 
TCisda  of  it.  The  tutenag,  on  the  contrary,  is  an  article  of  very 
escteosive  ooAnnerce  between  China  and  India ;  and  my  friend  informs 
nie,  tfuft  it  is  sent  from  China  in  slabs,  of  which  he  has  had  occasion  to' 
buy  and  sell  many  thousands.  The  slabs  are  about  eight  or  nine  indits 
long,  by  about  five  and  a  half  wide,  and  about  five-eighths  thick.  Its 
odour  is  greyish;  and  it  is  not  malleable,  but  so  brittle  that  it  is  even 
necessary  to  use  eonsiderable  caution  in  putting  it  on  ship-board,  to 
prevent  its  being  broken  by  one  piece  striking  against  another.  The 
fracture  has  a  guttering  lustre,  and  somewhat  resembles  the  appear-, 
ance  exhibited  by  that  of  bad  iron ;  but  the  crystalliaalion  (if  such  a 
term  may  be  emmoyed)  is  larg^.  It  does  not  nng,  but  emits  a  heavy 
clattering  sound.  It  is  employed  by  the  natives  of  India  as  an  alloy 
finr  cqpper,  to  nudce  brass  for  their  domestic  utensils." 


Article  XVI. 
NEW  SCIENTinC  BOOKS 


pmKPJJinra  iob  PUBUOAiioir. 

Dr.  Baron,  of  Gloucester,  has  undertaken  to  write-an  Account  of 
the  life  of  Uie  late  Dr.  Jenner,  and  to  arrange  for  publication  the 
manuscripts  of  that  distmguished  diaracter ;  fbr  which  purpose  all  the 
documents  in  possession  of  the  family,  have  been  committed  to  hb 


Mr.  Thomas  Clarke  is  preparing  for  publication  a  new  System  of 
Chemical  Nomehdature,  exhibiting  not  only  the  component  Parts  of 
Compound    Substances,  but  also  the  precise  Proportion  of  these 

•  Sir  W.  GeU  has  m  the  press,  a  Narrative  of  a  Toor  through  the 
Morea,  giving  an  Account  of  the  present  State  of  that  Peninsula,  and 
iti  Inhabitants. 

The  EncydopsBdia  Metropolitana,  Part  8.   4to.    Priee  IL  U. 

An  Inangnnu  Lectore  on  the  Study  of  Chemistry,  read  at  the  Ash- 
nakan  Mweun,  Nov.  2,  I8M.  By  Charles  Danbeny,  BID.  FRfl. 
M6S.  Ptrefesior  of  Chemistry,  and  Fdkyw  of  Magdalen  College^ 

Hie  British  Blower  Garden.  By  Robert  Sweel.  No.LwMiFonr 
oolooni IMWi firom Dram^EB bj E.  D. Smidk.  FrioeSt*: 
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Article  XVII. 

NEW  PATENTS. 

H»  IbbotiOQ,  ShefBeld,  fender-manufacturer^  for  ft  fender  capable  of 
beine  extended  or  contracted  in  length,  so  as  to  fit  fire-places  of  differ- 
ant  diinensions.«-Nov.  28.  '  ' 

J.  pixouy  Wolrerhampton,  Staffordshire,  brass-founder,  for  im- 
prorementg  (m  cocks,  such  as  are  used  for  drawing  off  liquids.*^ 
Not*  Wt 

J.  Woollams,  Wells,  Somersetshire,  land  agent,  for  improvements  in 
wheeled  carriage^. — Dec.  5* 

W.  Robson,  St.  Dunstan's-hill,  Tower-etreet,  printer  and  stationer, 
ibr  a  method  to  prevent  or  protect  against  fraudulent  practices  uj^on 
bankers*  checks,  bills  of  excnange,  and  various  species  of  mercantile^ 
commercial,  and  other  correspondence.-^Dec.  10. 

J.  Perkins,  Fleet-street,  late  of  Philadelphia,  engineer,  for  improve^ 
ments  in  steam-engines.  Communicated  to  him  by  a  foreigner.-— 
Dec.  10. 

S.  Parker,  Argyle-Street,  Westminster,  bronsist,  for  improvements 
in  the  construction  of  lamps. — Dec.  10. 

W.  Bundy,  Fulham,  Middlesex,  mathematical  instrument  maker, 
for  a  machine  for  breaking,  cleaning,  and  preparing,  flax,  hemp,  and 
other  vegetable  substances  containing  fibre. — Dec  16. 

T.  B.  W.  Dudley,  King-street,  Westminster,  mechanist,  for  a 
method  of  making  or  manufacturing  malleable  cast-metal  shoes  for 
draft  and  riding  horses,  and  other  ammals,  upon  a  new  and  improved 
plan  or  principle.— Dec.  16. 

J.  Nicholson,  Brook-street,  Lambeth,  engineer,  for  apparatus  for 
die  more  conveniently  applying  heat  to  certain  instruments  of  domestic 
use.— Dec.  16. 

J.  Dumbell,  Howley  House,  Warrington,  Lancashire^  merchant,  for 
knprovementa  relative  to  carriages. — I&c.  16. 

J.  Bainbridge,  Bread-street,  Cheapside,  merchant,  for  improvements 
on  rotatory  steam-en|ines.  Communicated  to  him  by  Amos  Thayer, 
jun.  of  Aloany,  America,  mechanist. — Dec.  16. 

M.  WilkSy  Dartford,  Kent,  seed-crusher,  for  a  new  method  of  refin- 
ing oil  produced  from  seed. — Dec.  20. 

'  T.  Lmley,  Sheffield,  Yorkshire,  bellows-maker,  for  a  method  of 
lAcreasing  the  force  or  power  of  bellow«. — Dec.  20. 

Sir  J.  Jelf,  Oaklans,  Gloucestershire,  for  a  combination  of  machinery 
for  working  and  ornamenting  marble  and  Other  stone  for  jams,  mantles, 
chimney-pieces,  and  other  purposes.— *Pec.  20.  i 

J.  I.  Hawkins,  Pentonviile,  civil  engineer,  and  S.  Mordan,  Union- 
stfeet.  City-road,  portable  pen-maker,  for  improvements  oil  |>encil- 
holders,  oc  port  crayons,  and  on  pen%  for  the  purpose  of  fi^cilitating 
writing  and  drawing. — Dec.  20. 

W.  Pte,  Cuctain-road,  Shbreditch,  dyer,  for  aa  improvement  in 
calcinmg  and  ndting  iof  various  deicriptieM  •£  01^ 
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Aeticle  XVIII. 
METEOROLOGICAL  TABLE. 
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Wind. 
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UMMAUES. 

*  *.  •    •  •  • 

JPint  MomUL-'l.  Cloudy.  2.  A  gentle  thaw  with  aodie  rain.  3.  Fine. 
4.  Gkmdj.  5.  Rainy.  6—8.  Fine.  9.  Hoar  froat:  fine.  10.  qkmdy.  11.  Fine: 
aftimoon  orcrcaat.  IS.  lUeak.  IS.  Some  snow  tins  morning.  14.  Fine.  15.  In  a 
heavy  snow  which  eonmienced  this  morning,  a  flodc  of  some  hundreds  of  wild  geese 
passed  over  us  ahout  1 1,  a.  m.  steering  their  ooivse  to  the  east.  The  snow  fdl  to  ahout 
four  inches  di^  on  tiie  lerc).  K.  Some  snow  at  .  10^  y.  m*.  17.  Cloudy^ 
18— SO.  Mudi  rime  on  the  trees;  which,  being  rather  loosely  attached,  a  parifj^  as  it 
eoQseted^  Ibnning'  a  regular  snow  shower  under  the  trees:  the  latter  nevertheUts 
iclaiBed  at  kngtii  a  sufikimt  quantity  of  ^the  icy  foKikge  to  cna^  them  to  cast  a  full 
shadow  on  the  graond  as  in  summer,  which  had  altogether  a  singular  appearancai 
SI.  Fine.  8S— S4.  Cloudy.  S5.  It  began  to  snow  at  three,  p  m.  and  the  fUl  oonti- 
ming  through  all  the  nig^t,  covered  the  grooCnd  to  fiye  or  six  inches  on  thift  leveL 
S6.  Cloudy.  S7.  Some  had  at  nine,  a.  m.  followed  by  rain,  which  continued  till  near 
four,  p.  m.  S8^  Rain.  29—31.  CUnidy.  During  the  intense  cold  of  the  month, 
mndi  See  accumulated  in  tiie  Thames,  the  navigation  of  whidi  was  for  some  considerable 
tinse  smpeaiid  for  the  smaller  vessels.  The  feathered  tribes  exhibited  in  various  ways 
the  appearadee  of  distress  usual  with  them  on'sudi  occasions  by  dumging  their  quarters, 
and  seeking  food  nearer  tiian  usual  to  the  houses  and  villages. 


RBSULTS. 
Winds:    NE^  11 ;  £,  6;  S£,  6;  S,  1;  8W,8$  NW,4;  Var.  I. 

i 

Baremetcrt  Mcanhdgfat     .     _    '     .     ^ 

For  the  month.. •...«. ......•' *.••«••••»•.«  89*8541 

For  the  lunar  period)  ettdkig  the  4tfa  ,.«.. ..'...  90«88T 

For  13days|  endingtheSd  (moonnorth)  .  .1....^...  30*S^ 
For  14days,eDdmgtiie  16th  (moon.soilUi) •;.•..•«. «  S9^46 
For  18  days;  endmg  the  S9tk0noflA  north). \.  •«.«•...  S9^ 

Itemometor:  Mean  height 

Forthf  monA ...•;..••..•.«.  80*699* 

For  the  Inner  period  •••.•• «,.  ^-IM 

For30days,  the sim^inCapnoom  •..•.. •«,^....,..^  l99rMS 

fivapofatioiu « ^ ,. ....••a  048  in. 

Aahk 0 ..•.; 8«05 
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Articlb  I. 

Deecription  of  a  new  'MineraL    By  Mr.  A,  Levy,  MA.  of  the 

University  of  Paris. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

S\Ky   ..  Great  RMtett-itrceti  Bloomsbmryy  March  9,  18?3. 

I  SHALL  again  beg  the  favour  of  your  inserting  in  the  Annab 
of  Philosophif  the  crystallographical  description  of  a  mineral 
which  I  cannot  refer  to  any  substance  whose  primaiy  form  has 
beeti'determined*  hitherto.  It  occurs  in  small  brilliant  yellowish- 
brdwn  crystals,  with  adularia  and  lamellary  crichtonite,  and 
comes  from  Dauphiny.  Qn  account  of  its  colour,  accompani- 
ment, and  locality,  it  has  been  classed  with  sphene ;  but  as  it 
will  appear  from  what  follows,  it  differs  essentially  from  this  last 
substance.  Its  hardness  is  much  less  than  that  of  sphene ;  it 
cleaves  very  easily  in  one  direction,  and  the  face  of  cleavage  is 
perfectly  brilliant.  The  primary 
form  is  an  oblique  rhombic  prism, 
fig.  I,  in  which  the  incidence  of 
the  two  lateral  planes  m,  m,  is 
96®  1(K>  that  of  the  base  p  on  one 
of  the  lateral  planes  99°  40',  and 
the  ratio  between  one  side  of  the 
base  and  one  of  the  lateral  edges 
nearly  that  of  10  to  7.  The  pri- 
mary form  of  sphene  is  also  an 
oblique  rhombic  prism,  but  its 
diiMti$idlri'  »e  different.  'Tfa^ 
incidence    of    the     two     lateral 
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planes  is  137^  5\  and  that  of  the  base  on  one  of  the  lateral 
planes  94°  3^.  Sphene  presents  in  the  series  of  its  secondary 
forms  many  oblique  rhombic  prismsy  the  lateral  planes  of  which 
are  produced  by  modifications  either  oh  the  lateral  edges^  two 
of  the  sides  of  the  base,  or  the  lateral  angles ;  and  the  base  is^ 
either  the  base  of  the  primary  or  some  secondary  plane  produced 
by  a  decrement  on  the  angles  a  or  o.  None  of  these  secondary 
oblique  rhombic  prisms  that  I  have  observed,  nor  any  of  those 
mentioned  by  Mr.  Rose  in  the  excellent  paper  on  sphene,  he  has 
published  at  Berlin,  have"* their  planes  in^ined  at  the  same 
angles  as  those  of  the  primary  of  tne  substance  I  am  describing. 
The  secondary  oblique  prisms  of  this  substance  do  not  either 
in  their  measurements  correspond  with  any  of  the  oblique  rhom- 
bic prisms  of  sphene.  I  have  also  tried  whether  I  could  not 
deduce  by  some  law  of  decrement,  the  form  of  this  new  sub- 
stance from  the  primary  of  sphene,  and  I  have  found  it  was  not 
possible  without  assuming  very  complicated  laws.  I  believe, 
therefore,  I  am  entitled  to  consider  it  as  a  new  species.  Mr. 
Heuland  has  proposed  to  me  to  call  it  Tumeritey  from  the  name 
of  the  gentleman  in  whose  collection  it  was  first  noticed  as  a 
distinct  species.  This  tribute  is  certainly  well  due  to  Mr.  Tur- 
ner, who  has  undertaken  with  so  much  readiness  and  liberality 
the  publication  of  a  detailed  description  of  his  most  valuable 
collection.  This  new  substance  is  very  scarce,  and  besides  the 
specimen  where  I  have  observed  it,  Mr.  Heuland  knows  but  one 
more  in  England.  I  could  only  detach  a  single  crystal  of  it,  and, 
therefore,  could  not  attempt  to  determine  its  specific  gravity,  or 
to  have  it  analysed.  I  hope  the  observations  I  have  made  may 
induce  some  others  to  examine  the  physical  and  chemical  pro- 
perties of  this  substance,  should  they  be  able  to  procure  it,  and 
it  is  partly  for  this  motive  I  pubUsh  tnem  now. 

Tlie  form  of  the  crys- 
tal I  have  examinea  is 
represented,  fig*  2;  its 
planes  were  sufficiently 
brilliant  to  measure  the 
incidences  of  any  two 
of  them.  The  reasons 
for  which  I  took  the 
planes  m,  m,  in  prefer- 
ence to  the  planes  mark- 
ed b  ,  for  the  lateral 
{ planes  of  the  primary 
brm,  are  obviously,  that 
in  the  hypothesis  I  have 
made,  the  planes  g',  A% 

are  the  result  of  simple  decrements  on  the  lateral  edges  of  the 
primary,  and.  that  m  the  other  supposition,  they  would  haye 
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been  the  result  of  intermediary  decrements.  For  a  similar 
reaaon  relative  to  the  face  e^j  I  have  determined  the  ratio 
oetween  the  lateral  edge  and  one  side  of  the  base  by  assuminff 
e^  to  be  the  restdt  of  a  decrement  by  one  row  on  the  lateral 
angles  of  the  base.    The  cleayage  I  have  mentioned  before  is 

Kallei  to  a  plane  passing  by  the  two  small  ^  diagonals  of  the 
es.  The  aecrements  which  produce  the  other  faces  are 
indicated  by  the  signs  written  upon  them ;  and  their  incidences 
tipon  p  or  m  are  as  follow : 


• 

m  m*  »•  ••  i 

InddeAee  on  m. 
96°  K/  . . . 

,..  dQ""  i(y 

6^ 

140  60  ..4 

..•  119  30 

e» 

106  28  ... 

. . .  163  62 
...  137  22 

c« 

...  155  17 

144  61  ... 

...  110  11 

*'3  •  •  •  •  •  ' 

...  127  35 

••  •  ■  • « ■  ■  1 
©1 

...  142  29 

A» , 

162  16 

g' 

g' 

161   2 

131  56  ... 

...90   0 

It  will  not  be^  perhaps,  useless  to  remark,  that  in  the  obli<^ue 
rhombic  prism  I  have  adopted  for  the  primary  form,  the  hue 
joining  the  angle  o  with  its  opposite  is  not  perpendicular  to  the 
edge  A.  A  perpendicular  drawn  from  o  upon  the  edge  opposed 
ton  would  cut  that  line  at  a  distance  from  a,  a  little  less  tnanth6 
£wo-thirds  of  the  length  I  have  assigned  to  it. 

I  am,  vours,  8cc.  A.  Levy. 


I— t^i 


Article  IL 

Jtesearches  into  the  Mathematical  Principles  of  Chemical  Philo^ 

sophy.    By  the  Bev.  J.  B.  Emmett. 

{Concluded  fl-om  vol.  iH.  N.  S.  p.  433.) 

Great  Ouseburih  Feh  22, 1S83« 

Sect.  IL  On  the  Construction  of  Liquids. 

Lemma  1. — ^When  the  repulsive  force  of  heat  in  a  solid 
exceeds  the  force  of  cohesion,  its  particles  will  be  separated 
from  each  other. 

Lemma  2. — If  there  be  two  curves  having  a  common  axis, 
and  on  the  same  side  of  it,  whose  ordinates  are  inversely  as 
some  given  powers  of  their  abscissa; ;  that  curve  whose  ordi- 
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nates  vary  inversely  as  the  highest  power  of  the  abscissa,  will 
either  lie  wholly  between  the  other  curve  and  the^common  axis, 
or  will  intersect  it  in  one  point. 

*  Lemma  3. — If  the  force  of  attraction  vary  inversely  as  any 
power  of  the  distance^  and  there  be  two  equal  and  parallel 
planes;  when  the  distance  bet  ween,  them  is  very  smalt,  their 
mutual  attraction  varies  as  the  same  power  of  the  distance 
inversely,  the  force  belonging  to  the  surface  only. 

This  follows  from  Ub.  1,  Prop.  90,  Newt.  Princip.  by  placing 
instead  of  a  corpuscle  at  P,  a  plane  parallel  to  D  L,  and  making 
the  distance  A  P  very  small. 

Cor.  1. — If  the  force  of  such  planes  be  finite  at  any  finite 
distance,  it  will  be  infinite  in  contact. 

Cor.  2.— The  same  appUes  to  spheres  of  indefinitely  small 
magnitude,  the  force  belonging  to  the  surface  only ;  in  contact 
it  will  not  be  infinite* 

Prop.  I. 

When  the  particles  of  a  solid  are  separated  by  the  force  of 
heat,  they  remove  to  such  a  distance  from  each  other,  that  the 
force  of  attraction  at  that  distance  balances  that  of  repulsion, 
and  the  body  becomes  fluid. 

Let  A  C  be  two  equal 
and  similar  particles  of 
iooatter;  while  thev  are  in 
contact  with  eacn  other, 
the  force  of  cohesion  ex- 
ceeds that  of  repulsion; 
let  the  repulsive  force  of 
heat  be  increased  until  it 
overcomes  the  cohesion; 
the  particles  will  separate 
(Lemma  1),  but  the  force  of  cohesion  is  indefinitely  greater  than 
the  attraction  of  the  particles  at  the  least  possible  distance,  and 
vanishes  when  contact  of  the  particles  ceases ;  therefore  A  and 
C  become  repulsive.  Join  A  C,  and  bisect  A  C  in  B ;  describe 
the  curve  D  F  H  such  that  its  ordinates  are  as  the  forces  of 
attraction  at  the  distances  represented  by  their  respective 
absciss® ;  at  K  erect  the  perpendicular  E  K,  and  D  K  is  the 
entire  force  of  attraction  at  K,  except  cohesion.  Take  E  K  to 
D  K,  as  the  force  of  repulsion  in  contact  is  to  that  of  attraction,  , 
and  describe  the  curve  E  F  I  such,  that  its  ordinates  F  G  are 
always  as  the  force  of  repulsion;  that  is,  as  the  density  of  the 
calorific  atmospheres  at  B ;  this  curve  approaches  A  C  more 
rapidly  than  the  former,  but  E  K  is  by  the  hypothesis  greater 
than  p  K ;  therefore  (Lemma  2),  the  curves  will  intersect  each 
otb^r,  or  the  forces  will  be  equal  at  some  given  point  F ;  let  fall 
Ae  perpendicular  F  G,  and  the  particles  will  be  in  equilibrio  at 
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the  distance  KG;  for  nt  G  the  ordinates  of  the  two  curves  are 
equal ;  therefore,  the  opposite  forcee  are  equal  to  each  other : 
aUo  between  G  and  K  the  force  ia  repulsive ;  beyoad  K,  it  is 
centripetal ;  therefore,  the  temperature  being  uaiform,  the  diat-^ 
aace  oetweea  the  particles  can  be  only  K  G,  and  tbey  are  there^ 
in  equilibrio  between  two  opposite  forces ;  therefore,  they  have 
perfect  freedom  of  motion  round  eacli  other ;  and  a  number  of 
such  particles  will  constitute  a  liquid.  Q.  E.  D. 

Cor. — Under  atmospherical  pressure,  the  distance  KG  will 
be  diminished,  so  that  the  excess  of  the  force  of  repulsion  above 
dtat  of  attraction  shall  equal  the  pressure. 

Prop.  II. 
To  find  the  order  of  arrangement  of  the  particles  of  a  liquid. 


c^^-® 


Let  there  be  a  system  of  detached  particles,  B,  C,  A,  F,  £cc. ; 

{'oin  their  centres  B  C,  C  A,  A  B,  8cc. ;  arrange  them  so  that  the 
ines  B  C,  C  A,  A  E,  8«5.  which  join  tlie  centres  of  contiguous 
f  articles  may  form  squares  B  A,  C  F,  Sec. .  By  the  nature  of  the 
gure,  A  is  surrounded  by  the  greatest  possible  number  of  par- 
ticles under  the  given  arrangement.  Suppose  the  forces  acting 
between  B  and  C,  C  and  A,  A  and  E,  &,c.  mutually  to  balance 
each  other,  then  A  and  B,  C  and  E,  &;c  attract  each  other 
(Prop.  I.);  and  since  A  B  is  equal  to  C  E,  the  arrangement  of  the 
system  may  remain ;  but  if  by  any  disturbing  force,  B  be  brought 
nearer  to  A,  since  the  distances  B  C,  C  A,  &c.  must  remain  per- 
manent, B  will  continually  approach  towards  A ;  E  and  C  must 
recede  from  each  other,  until  their  mutual  attracting  forces 
balance  their  repulsion ;  i.  e.  when  B  A  is  equal  to  C  A,  when 
also  C  E  is  equal  to  2  C  A ;  consequently  when  the  triangles 
B  C  A,  B  E  A,  are  equilateral.  Similarly,  since  the  position  of 
0  is  changed,  the  equilibrium  of  C  D  F  A  is  destroyed,  and  the 
particles  O  and  F  will  assume  tlie  same  order  of  arrangement; 
and  the  same  change  must  take  place  throughout  the  whole 
system.  Again :.  by  the  same  reasoning,  if  B  and  A,  C  and  E, 
are  in  equilibrio,  B  and  C,  C  and  A,  &c.  will  be  mutually  repel- 
lent; and  finally,  if  disturbed,  assume  the  same  order.  There- 
fore, their  arrangement  a,  b,  c,  d,  8tc.  becomes  such  that  the 
ttraight  liiUM  a  p,  6  c,  c  a,  &«.joJiui)g  their  ceiitieK,(Qtak.%«^K&»i- 
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teral  trianglof ,  in  which  eqailibrinm  is  pregerved ;  for  rinoe  the 
particlet  ard  equal  and  similar^  and  a,  b^  mntuaUy  balance  each 
other,  6  and  c,  c  and  a,  are  in  equilibrio ;  and  if  e  be  brought 
nearer  to  &  or  €r,  it  is  repelled  (Prop.  I.) ;  if  removed  to  a  greater 
^istancei  it  is  attractea;  therefore  the  triangles  abc,  m  c  e,  &o» 
will  be  equilateral.     Q.  B.  D. 

Pbop.  hi. 

Liquids  will  be  eijcpanded  by  heat  and  contracted  by  cold.  ^ 
It  has  been  demonstrated  in  a  former  paper  that  by  increasing 
the  heat,  the  repulsive  force  of  every  calorific  atmosphere  is 
increased ;  and  upon  the  surface  of  a  particle  of  a  hquid,  it 
exceeds  the  force  of  attraction.  Hence  (Lemma  2),  the  distance 
of  the  point  in  which  the  forces  are  in  equilibrio  is  increased ; 
therefore  the  particles  separate.  Conversely,  diminish  the  heat, 
and  the  particles  approach,  or,  in  other  words,  the  volume  con- 
tracts.   Q.  E.  D. 

Prop.  IV. 

Solids  absorb  heat  during  fusion. 

By  Prop.  1,  the  particles  separate  during  fusion ;  hence  the 
calorific  atmospheres  are  enlarged,  and  particularly  where  they 
are  most  dense;  therefore,  caloric  will  be  absorbed.     Q.E.  D. 

Cor.  1. — Hence,  during  fusion,  some  bodies  will  absorb  niore 
heat  than  others. 

Car.  2.— The  proportionate  quantities  absorbed  during  the 
fusion  of  different  souds  are  measured  not  by  equal  weights^  but 
by  weights  which  are  proportional  to  the  atomic  weights. 

Cor.  3. — ^Hence  solids  fuse  gradually,  and  the  temperature 
remains  constant  during  fusion. 

Cor.  4. — Hence  the  temperature  of  a  solid  cannot  be  elevated 
above  a  certain  point. 

Cor.  5. — Hence  the  reason  of  the  operation  oF  that  class  of 
frigorific  mixtures  which  depends  upon  the  solution  of  crystals 
ef  saline  matter.    . 

Pftop.V. 
Some  bodies  expand,  others  contract^  during  fusion. 


i> 


let  A,  B,C,D,l»  four  pwtwiM  of  a  Bdid  f  ^oia  thor  oatbn^ 
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tnd  frbm  A,  let  fall  the  perpendicular  A  £ ;  let  the  anele  ADC 
be  that  which  the  parallelogram  has,  when  the  partidea  are  on 
the  point  of  separating  from  each  other.  When  they  have  sepa* 
rated,  as  a,  b,  e,  dy  the  an^ea  are  60^  and  120^  respectively 
(Prop.  II.) ;  let/g  be  the  distance  to  which  they  separate  (the 
liquid  having  the  same  temperature  as  the  fusing  sohd) ;  from  b 
let  fall  the  perpendicular  b  e,  which  bisects  g^  and  e  d. 

ThesoIidABCD:solida6cif  ::DC  x  AE«:i2c  x  h  e\ 
or  as  AD  x  A  £"" :  {A  D  +  /g}  x  ft  e* ;  but  ft  e  :  ft  c  in  a 

constant  ratio :  let  ft  e  =  —  ;  that  is  = ^;  therefore,  so- 

lidABCD:soUda5c<2::AD  X  A£*:i^^^:t^.  Now 
A  D  X  A  E^  may  have  any  value  between  A  D'  and  —^ — ; 

^hile  ^ —^—is  always    ^      /■'        i  which  may  be  greater 

<ir  less  than  the  former  according  to  the  value  of/g ;  therefore, 
since  these  quantities  admit  of  indefinite  variation,  some  bodies 
will  expand,  and  others  contract.    Q.  E.  D* 

Prop.  VL 

Liauids  will  be  attracted  by  solids* 
'  It  naa  been  proved  (Prop.  I),  that  beyond  a  certain  distance, 
the  entire  force  exerted  by  the  particles  of  a  liquid  is  centripetal ; 
at  all  distances  the  centnpetal  force  of  the  particles  of  a  solid 
exceeds  the  repulsive;  therefore,  the  two  will  attract  each 
other.    Q.  £.  D. 

.  . Cor.  l.p-^If  the  mutual  attraction  of  the.  particles  of  a  liquid 
exceeds  their  tendency  to  a  sofid,  a  small  drop  wiU  retain  nearly 
a  spherical  figure  upon  the  surface  of  that  sdid. 

Qmt.  2. — If  the  mutual  attraction  of  the  particles  of  the  liquid 
be  less  than  their  attraction  to  the  solid,  the  drop  will  spread 
VBfon  its  8nr£see« 

Cor,  3«— «Hence  in  Cor.  1,  a  small  mass  of  a  solid  specifically 
heavier  than  a  liqoid  may  be  made  to  float  upon  its  surface. 

Cor.  4.-"If  two  drops  of  a  liquid,  constituted  as  in  Cor.  1,  be 
placed  upon  a  horizontal  poUsned  surface,  and  very  near  toge* 
ther,  they  will  attract  each  other  and  unite. 
.  Car.6.— If  two  liquids  be  mixed,  of  which  the  similar  parti- 
cles attract  each  other  more  powerfully  than  the  dissimilar,  and 
vidch  differ  in  specific  gravity,  they  wiU  separate  again. 

Phof.VII. 

If  a  porous  solid  be  moistened  with  a  liquid,  the  liquid  will 
eanise  expansion  of  the  solid ;  and  if  equal  solida  be  taken,  hav- 
ilij^  ani^qml  pores,  the  entire  expansive  forces  upon  equal  sur- 
fiules  win  be  inversely  as  the  diameters  of  the  pores ;  the  soKd 
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Let  A  B  C  D  be  a  ca{)illary'  pore  in  any  solid ; 
take  £  any  point  within  it;  immerse  the  solid 
in  the  liquid  ;  it  attracts  those  parts  of  the  liquid 
which  are  within  a  certain  minute  distance  from 
the  surface ;  these  parts  tend  to  enter  at  E ;  and 
since  the  force  of  attraction  is  inversely  as  the 
square  of  the  distance,  and  all  liquids  are  incom- 
pressible,  or  indefinitely  nearly  so,  the  tendency 
will  be  inversely  as  the  distance  of  E,  and  the  f~~f 

whole  force  upon  one  side  of  that  pore  will  be  as 
that  side  directly  and  its  distance  from  E 
inversely.  Take  abed  similar  to  A  B  C  D,  and 
e  similarly  situated  to  E  ;  the  tendency  of  the  liquid  to  enter  at 
E  :  that  at  e : :  a  6  :  A  B;  but  the  area  of  one  side  A  B  :  area  of 
ouQ  a  b  ::  AB"^ :  ab*;  therefore  the  whole  force  upon  the  side 
A  B  :  that  upon  ab  ::  AB  :  ab:  now  if  equal  solids  be  taken, 
the  number  of  such  pores  contained  Under  equal  sections  will  be 
invi^rsely  as  the  square  of  the  homologous  hues  of  those  pores ; 
hence  the  whple  expansive  force  acting  upon  equal  surfaces  will 
be  inversely  as  the  diameters  of  the  pores.    Q.  £.  D. 

Car.  1. — In  different  substances,  the  force  will  be  as  the 
actual  attraction  existing  between  them  and  the  liquid  directly^ 
and  the  magnitude  of  the  pores  inversely. 
,.  Cor.  2.— When  sn  insoluble  solid  is  immersed  in  a  fluid,  if  the 
tendency  of  the  liquid  to  enter  its  pores  be  greater  than  its  cohe* 
sive  force,  its  parts  will  be  separated. 

Scholium. 

By  Lemma  2,  we  may  see  the  reason  why  corpuscular  forces 
are  so  great  as  they  are  found  to  be,  and  why  the  forces  are  cor- 
puscular. The  demonstration  of  this  and  several  other  parts  is 
Qmitted  for  the  sake  of  brevity,  and  they  will  subsequently 
appear  as  a  separate  work  in  an  enlarged  form.  From  this  the 
^  reason  is  evident  why  an  elastic  fluid  of  so  amazinely  great 
'  rarity  as  caloric  can  produce  the  observed  powerful  e^cts ;  for 
distances  from  the  surface  of  a  particle  being  taken  in  harmoniaT 
progression,  the  repulsive  force  of  the  calorific  atmosphere 
decreases  in  geometrical  progression,  and  therefore  distances 
may  be  found,  such,  that  this  may^  equal  any  finite  force.  Upon 
tiie  same  principle  depends  the  immense  force  of  water  when 
admitted  into  the  capillary  apertures  of  porous  solids. 

Other  curious  phenomena  admit  of  easy  solution.  From  the 
great  tenacity  of  melted  glass,  it  appears  that  the  utmost  Umit  of 
expansion  is  produced  before  the  ^ass  is  melted ;  that  is,  when 
ihe  angles  A,  B,  C,  D  (Prop.  V.)  have  become  right  angles,  the 

{^articles  are  yet  preserved  in  contact  by  a  powerful  cohesive 
brce'.    On  account  of  this  tenacity  and  me  great  rapidity  with 
which  it  increases  as  the  temperature  is  reduced,  the  particles 

caaaot  r^adHy  jie]A  to  any  force  which  may  be  unpcessod  upon 
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them ;  if  the  glass  be  unannealed,  i.  e.  allowed  to  cool  rapidly^ 
it  hardens  rapidly^. .  and  the  particles  cannot  return  to  that 
position  in  which  they  would  be  placed  were  the  cooling  very 

Sadual :  hence,  from  a  former  paper,  the  particles  may  have 
e  same  position  when  cold  which  they  had  in  a  fluid  state  ; 
but  if  the  place  of  one  particle  be  disturbed,  the  equilibrium  of 
the  whole  system  will  oe  destroyed,  and  the  mass,  however 
large,  will  be  broken  to  pieces,  by  the  action  of  a  small  piece  of 
any  hard  matter :  hence  the  peculiar  properties  of  bottles  of 
unannealed  glass.  Prince  Rupert's  drops,  Sec.  Also,  owing  U>^ 
the  great  tenacity  of  glass  at  the  annealing  temperature,  by  that 
process,  the  particles  can  never  assume  mat  position  in  which 
their  attracting  forces  tend  to  place  them ;  hence  then  they  Will 
always  have  a  tendency  to  change,  when  the  situatioii  of  a  part 
is  altered;  the  cutting  diamond  may  depend  upon  this  priq- 

^  ^be  mechanical  properties  of  liquids  prove  that  the  repulsiva 
force  of  heal  decreases  more  rapidly  than  the  centripetal  forqel 
The  parts  of  a  liquid  have  perfect  freedom  of  motion,  therefore 
the  particles  cannot  touch  each  other ;  since  they  are  at  a  eer^ 
tain  distance  from  each  other,  which  is  permanent,  the  tempera^ 
tare  beiDZ  constant,  they  must  be  in  equilibrio  betweea  two 
opposite  lorces,  which  are  equal  at  that  distance.  If  the  forcei 
of.  repulsion  vary  less  rapidly  than  the  other,  there  may  be  ^ 
clistanee  at  which  the  two  forces  are  equal ;  but  if  two  partitles 
under  such  circumstances  be  disturbed,  the  equilibrium  ia 
destroyed,  and,  if  brought  nearer,  they  will  come  into  contact ;. 
if  removed  to  a  greater  distance,  they  will  separate  indefinitely^ 
wbidi  ,is  contrary  to  the  fact:  if  tne  force  of  repulsion  vary 
^QBt  nipidjiy,  bom  forces.  Prop.  I.  will  tend  to  that  point,  so 
.^^tthe  particles  can  be  only  at  that  distance  irom  each  other. 
l^jfpifx :  if  the  repulsive  force  vary  less  rapidly  than  the  other,. 
jipcrease  of  heat  would  cause  contraction,  and  vice  versa,  which. 

i»iabsurd« 

:,  1  Cor.  2,  Prop.  VII.  shows  why  dry  unbaked  clay,  white  kad>^ 
pfrussiaBL  Uue,  and  many  other  sohds,  insoluble  in  water,^  are 
i)educed  to  a  paste  when  immersed  in  it;  these  substances  are 
weU  Impwn.  to  be  sensibly  porous,  and  it  is  evident  that  the  force 
with  which  the  virater  tends  to  enter,  into  and  expand  the  pore^, 
is^ipeeds  ti^  .cohesive  force  of  those  solids. 

The  tenacity,  of  moist  clay  results  from  a  similar  caupe.  Cliay 
fdi^Q<W?U  contract  permanently  by  the.  application  of  heat.  ,By 
'  ^  ^rsjl;  application  of  heut,  the,  water  contained  in.  the  clay  wUl 
b^  ^JipelJeq :  if  is  then  filled,  yritl^  minute  pores  ;,  if  th^  tempera^ 
jbpr^  be  inQi»ased/  tlie  .force,  of  cohesion  is  considerably  ai[nji<% 
vii^^j  and  the  sides|  of  £he '  pores  will  havQ  a  t;(Bndency  to 
approach  ^ach  other;  consequently  the  volume  will  contract;i 
ma  the  contraction  wiQ  be  permanent. 


asa 
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Sect.  IIL  On  Gaseous  Bodies. 

Idemffut. 

In  distances  from  tibe  particles 
of  bodies^  snob,  that  tb«  in- 
crease of  density  of  tbe  sur- 
fonndnig  caloric  is  very  small 
oompared  witb  its  entire  density. 
If  the  force  of  attraction  vary 
inversely  as  Ibe  ^tb  power  of 
thcf  distance,  and  the  elastic 
fbrce  of  caloric  be  as  its  density, 
tile  repulsive  force  of  tbe  calo- 
rific atmosphere  will  be  inverse- 
ly as  the  71—  Ith  power  of  the 
distance. 

Let  A  P  Q  be  a  particle  of 
matter ;  produce  the  radius  A  S 
indefinitely ;  describe  the  curve 

D  L  I,  such  that  its  ordinates  B  D,  K  L,  8cc.  perpendicular  to 
B  S,  shall  be  proportional  to  the  force  of  attraction  at  B,  K,  8cc; 
Let  this  particle  be  immersed  in  an  uniformly  diffused  elastic 
medium,  whose  density  is  B  F ;  at  remote  distances  A,  K,  the 
pressure  on  K  :  pressure  on  ft  : :  S  A: :  S  K. 

Through  the  point  F  draw  FH  parallel  to  B  S,  and  if  the 
medium  were  not  attracted  by  A  P  Q,  its  density  at  all  points 
A,  K,  B,  &c.  would  be  equal  to  B  F.  Take  C  indefinitely  near 
to  B;  the  specific  ^vity  of  the  elastic  medium  at  B  is  as  B  D 
K  B  F ;  therefore  its  pressure  atCisasBD  x  BF  x  BC- 
if  this  pressure  be  indefinitelv  less  than  the  whole  elastic  fbrce 
(^f  the  fluid,  its  density  will  be  increased  by  this  pressure,  by  a 
quantity  which  is  indefinitely  small,  compared  with  the  whole 
density,  or  the  fluid  may  be  considered  as  incompressible  by 
Ihe  force  acting  upon  it.  At  the  point  K,  let  the  density  K  M 
be  increased  by  the  superincumbent  pressure,  by  the  quantity 
MO,  and  let  M  O  be  very  small  compared  with  K M ;  through 
k  ctraw  A*  o  parallel  to  K  O,  and  O  o  parallel  to  K  ft ;  tbe  evanes- 
cent area  K  m  will  be  less  than  the  et anescent  area  K  o  by  the 
indefinitely smaS area M  o ;  therefore  the  pressure K  L - x  KM 
>c  K  ft  is  less'  tiian  the  pressure  K  L  x  K  O  x  K  ft^by  the' 
quantity  KLx  MO  x  Kft,  which  is  indefinitely  small  whetf 
coi^pareci  with  either;  therefore  the  pressure  at  ft  will  be  inde^' 
ftnitiftly  nearly  fedual  to  the  sunr  of  all  the  several  pressures  K  L 
y'  K  ft'  X  B  P;  C  E  X  B  C  X  B  F,  8tc. ;  that  is,  as  the  areat 

ft  B  D  /  X  B  F.    Let  the.fofCQ  of  attraction  be  as  ^jj^  and  Hm 
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lines  L Dy  SB,  be  produced  infinitely ;  the  area  ft  B D  2 is  as 
OFI-    Q.E.D. 

Cor.  1. — If  the  force  of  attraction  be  inversely  as  the  square 
of  the  distance,  the  force  is  as  j^. 

Cor.  2. — ^The  greater  A  K  is  taken,  the  nearer  will  this 
approximate  to  the  truth. 

Cor.  3. — If  at  equal  distances  the  forces  of  different  particles 
be  different,  the  areas  B  D  K  L  at  those  distances  wiQ  be  as 
those  forces. 

Cor.  4. — If  the  density  of  the  medium  vary,  the  area  B  D  K  L 
will  be  as  that  density. 

Cor.  6. — If  different  particles  be  placed  in  similarly  constituted 
media  of  different  densities,  the  areas  BDKL  at  equal  distances 
will  be  as  their  forces  of  attraction  and  the  densities  of  the 
meidia. 

Pkop.  L 

■  ■        • 

When  a  liquid  has  attained  a  certain  temperature,  its  particles 
become  mutually  repulsive,  and  it  becomes  gaseous. 

Let  QRB  be  a  par- 
tide  of  matter,  A  its  D 
eentve ;  draw  the  right  | ,  i;, 
Mae  AC;  and  at  B 
draw  the  tangent  BD. 
Describe  the  curve 
BMP,  such,  that  its 
ordinates  F  H,  MI, 
tec.  may  be  propor- 
tional to  the  force  of 
attraction  at  the  dist^ 
ancesBH,BI,&:c.  In  ] 
liquids,  the  force  of 
ijQpulsion  exceeds  that  Qf  attraction  on  the  surface  (Sect  2, 
'Prop.  I).  Take  B  D  to  represent  the  fovce  of  r^mlsioOf  aD4 
let  th^  curve  D  S  GO  be  such  that  its.ordinatea  aire  as  the 
forces  of  repulsion  at  the  half  distance  of  theic  abscissee> 
Within .a^ertain  distance  of  B,  the  curve. DS GO  will  approach 
the  axis  more  rapidly^  than  E  P  M,  and  will,  therefore,  iat^ri^ect 
i%  ia  some  point  F  (Lemma  3,  Sect,  2) ;  therefore  at  }I>  tl^^ 
forees  will  balance  each  other.  Beyond  a  certain  distance,  tb? 
curve  D  S  G  O  will  approach  the  axis  less  rapidljr  than  P  F  M 
(Sect  3,  Lemma),  ana  will,  therefore,  intersect  it  in  sojpoct, other 
point  G.  Increase  the  heat,  and  the  points  H  and  K  will  conti- 
nually approach  each  other,  until,  at  .a  certain  temperature,  they 
meet  in  some  point  I ;  draw  the  perpendicular  1 M,  and  the 
curve  DS  G  0, 1.  e.  at  a  higher  temperaiture  L M  N  is  a  tangent 

to tliQ curve  EFMP  atM;  hence  betweep iB aiull tbe tprc^ 
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is  w&Oliy  ife^ulsive;  at  I  evanescent;  beyond  I  fepnlsive  in 
infinitum.  If  the  heat  be  increased  by  trie  smallest  possible 
quantity,  the  particles  must  separate  until  the  force  of  repulsion 
is  balanced  by  some  external  force.    Q.  £•  D. 

Cor.  1. — Under  the  pressure  of  the  atmosphere  or  any  other 
external  compression,  a  liquid  will  become  gaseous  at  a  higher 
iemperature  than  in  vacuo. 

Cor.  2. — ^The  greater  this  pressure  is,  the  higher  will  be  the 
temperature  required. 

Cwr.  3. — Some  bodies  may  become  gaseous,  without  previously 
entering  into  a  state  effusion;  for  H  and  K  may  coincide  before 
cohesion  is  destroyed. 

Cor.  4. — Such  bodies  may  J)e  fused  under  a  strong  pressure. 
'  Cor,  6.^-A  liquid  boils  in  vacuo,  when  H  and  K  coincide. . 

Cor.  6. — ^Under  pressure,  at  the  point  M,  the  boiling  point  is 
attained  when  the  repulsive  force  exceeds  the  centripetal  by  a 
quantity  equal  to  the  compressing  force. 

Cor.  7. — The  temperature  of  a  boiling  liquid  is  the  same  as 

diat  of  the  disengaged  vapour. 

•  •  .  •  ... 

Prop.  II. 

Caloric  is  absorbed  during  evaporation. 

From  the  ratio  between  the  specific  gravities  of  the  same 
body  in  a  solid  or  liquid,  and  in  a  gaseous  state,  it  is  evident 
that  in  the  latter,  the  particles  are  separated  tu  a  great  distance 
from  each  other;  therefore  their  calorific  atmospheres  are 
enlarged,  and  heat  is  absorbed.     Q.  E.  D. 

Cor.  1 . — ^The  specific  heat  of  any  body  is  greater  when  it  is 
elastic,  than  when  in  a  solid  or  liquid  state. 

Cor.  2. — Hence  the  action  of  frigorific  processes  which  depend 
upon  evaporation. 

Cor.  3. — Heat  will  be  evolved  when  a  gas  is  resolved  into  a 
liquid  or  solid  state. 
^  Prop.  III. 

'.   At  a  ^ven  temperature,  the  elastic  force  of  a  gas  will  be  nearly 
inversely  as  its  volume. 

By  Lemma  1 ,  Sect.  3,  the  elas- 
tic force  of  a  particle  of  a  gas  is 
inversely  as  the  distance  from  its 
fiurface  ;  therefore,  neglecting  the 
force  with  which. the  particles  at- 
tract eslch  other,  the  elastic  force 
of  a  gas  will  be.  inversely  as  its 
volume ;  for  let  A^  B,  C,  D,  &c. 
i>e  a' number  of  particles  of  a  gas, 
they  are  eaual  and  at  all  equal 
^istances,^  their  forces  are  equal, 
by  the  hypotUesis.     Bisect  the 

'^ace  FG  id  H>  and  join  D  H ;  ihen,  aince  F  H  is  equal  to 
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H  G,  the  elastic  force  of  the  atmosphere  of  F  is  equal  to  that  of 
G  in  the  point  H.  Bisect  D  F  in  K,  and  through  K  draw  L  M 
at  right  angles  to  it,  which  will  cut  D  I,  D  H,  in  L  and  M  ;  join 
L  F,  F  M  ;  then,  since  D  K,  K  F,  are  equal,  the  atmospheres  of 
D  and  F  are  equally  elsistic  at  that  point ;  because  D  L  is  equal 
to  F  L,  they  are  equally  dense  at  L ;  also  at  M ;  or  if  any  other 
point  »be  taken  in  L  M,  and  D  w,  F  n  be  joined,  the  forces  will 
be  equal  at  that  point ;  and  if  the  solid  figure  be  taken,  the 
elastic  forces  of  tne  atmospheres  of  D  and  F  will  be  equal  in 
every  point  of  the  hexagonal  plane  passing  through  K,  to  which 
D  F  is  perpendicular;  therefore,  the  entire  repulsion. between 
those  particles  takes  place  in  that  plane ;  and  the  same  may  be 
proved  of  all  the  otner  particles ;  therefore,  since  the  angles 
L  F  K,  K  F  M,  are  constant,  as  the  density  varies,  all  the  lines 
L  F^  F  K,  L  D,  8cc.  have  to  each  other  a  constant  ratio  ;  and  by 
Sect.  3,  Lemma,  density  at  K  :  that  at  M  in  a  constant  ratio, 
and  since  the  elastic  force  at  K  is  inversely  as  K  F,  that  at  L  is 
inversely  as  K  F,  and  the  same  may  be  proved  of  the  entire 
repulsive  force ;  therefore,  the  entire  repulsive  force  between  the 
two  particles  D  and  F  will  be  inversely  as  D  F ;  therefore,  by 
Newton's  Princip.  lib.  2,  Prop.^3,  the  elastic  force  of  the  gas 
will  be  inversely  as  the  volume.  Q.  E.  D. 
.  Cor.  1. — If  tne  compression  be  such  that  the  force  of  attrac- 
tion between  the  particles  produce  any  sensible  effect,  having 
given  the  ratio  of  the  forces  at  any  given  distance,  the  force  will 

be  as  g  —  ^,  each  term  being  multipUed  by  the  force  at  that 

given  distance. 

Cor'.  2. — If  the  gas  be  highly  compressed,  its  elastic  force  will 
increase  in  a  higher  inverse  ratio  t^an  that  of  its  volume. 

Scholium. 

If  the  force  of  attraction  vary  inversely  as  the  cube  of  the  dist- 
ance, the  cube  of  the  compressing  force  will  be  as  the  fourth 
power  of  the  density.    If  the  force  of  attraction  be  as  the  fourth 

f»bwer  of  the  distance  inversely,  the  cube  of  the  compressing 
brce  will  be  as  the  fifth  power  of  the  density. 

Prop.  IV. 

Gases  will  be  expanded  by  heat,  and  contracted  by  cold,  their 
elastic  force  being  constant. 

Let  the  elastic  force  of  a  confined  portion  of  a  gas  be  balanced 
by  the  pressure  of  the  air ;  heat  it,  and  the  elastic  force  of  the 
calorific  atmospheres  of  its  particles  will  be  increased;  therefore, 
the  particles  will  have  a  tendency  to  separate  from  each  other ; 
the  gas  will  expand  ;  but  the  force  of  each  particle  is  inversely 
as  the  distance  ;  therefore,  a  distance  will  be  fouiid,  such,  that 
the  gas  will  again  be  in  equilibrio  with  the  externa]  air,  and  con- 
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fiequently  the  expansion  will  proceed  until   this  distance  is 
attained*    The  converse  will  take  place  by  cooling.    Q.  £•  D. 

Prop,  V. 

The  elastic  force  being  constant^  the  change,  produced  iu 
equal  volumes   of  different 
gases  by  the  same  variation 
of  temperature,  will  be  equal. 

Let  A  D  be  the  radius  of 
a  particle  of  a  gas  produced ; 
let  E  F  G  be  the  curve  whose 
ordinates  represent  the  force 
of  attraction  at  the  distances 
of  their  respective  abscissee  j  . — ^^^ 
these  multiplied  into  the  -Ai  B 
density  of  the  surrounding  caloric  give  the  density  of  the  caloric 
at  those  points ;  therefore  the  pressure  at  B  is  as  the  area 
E  F  G  D  B,  Let  the  density  6f  the  surrounding  caloric  be 
increased,  and  be  to  its  former  density  as  n  :  1 ;  represent  this 
by  the  curve  HIK;  then  the  area  BE  GD  :  area  BnKD  ::1 :  » 
and  area  B  H  K  D  :  area  CIKD::  AC:AB;  therefore,  the 
areaB  E  G  D :  area  CIKD::AC:wAB. 

Let  the  area  BEG  D  be  equal  to  the  area  CIKD;  then  AG 
Bs  w  .  A  B  or  A  C  :  A  B  ::  w  :  1 ;  or  the  distance  between  the 
particles  will  be  as  the  change  of  temperature,  force  of  attraction 
oeihg  neglected.    Q.  £.  D. 

Cor.— If  D  be  the  density  of  caloric,  or  true  temperature  from 
aero,  the  volume  of  a  gas  will  be  as  D^,  when  the  particles  are 
80  distant  that  the  compression  of  the  caloric  bears  an  insensiU^ 
ratio  to  its  whole  density. 

Scholium. 

Hence  may  be  established  a  remarkable  difference  betweeii 
gases  and  vapours ;  in  the  former  great  elastic  force  remains  at 
a  temperature  at  which  the  latter  become  liquid  or  solid ;  there- 
fore in  gases  the  deviation  from  the  laws  of  expansion  will  be 
much  less  than  in  vapours  ;  in  the  latter,  there  will  be  variations, 
hereafter  to  be  investigated,  which  will  be  the  greatest  in  the 
least  volatile  matterrs. 

Pbop.  VL 

'  Heat  will  be  evolved  by  the  sudden  compression  of  a  gas  or 
vapour ;   for  by  compression  the  calorific  atmospheres  of  the 

Iiarticles  are  diminished  ;  therefore,  part  of  the  heat  which  was 
atent  becomes  sensible.    Q.  £•  D. 

.    Cor. — Cold  results  from  the  sudden  rarefaction  of  gaseous 
matter^ 
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Prop.  VII. 

Gaales  are  attracted  by  solids  or  liquids,  whether  they  do  or 
do  not  exert  on  them  any  chemical  action. 

From  the  nature  of  attraction,  the  particles  of  a  gas  when 
indefinitely  near  the  surface  of  solid  or  liquid  matter,  will  tend 
to  it ;  therefore  upon  the  surface  of  every  substance  which  is 
surrounded  by  any  gas  or  yapour,  there  will  be  an  atmosphere 
of  that  gas  or  vapour,  of  very  small  extent,  whose  density  is 
greater  than  that  of  the  surrounding  medium,  whose  increased 
elastic  force  is  balanced  by  that  of  the  surrounding  medium,  and 
its  tendency  to  the  body.    Q.  E.  D. 

Cor,  1. — Hence  bodies  which  are  filled  with  minute  pores  will 
absorb  large  quantities  of  gaseous  matter. 

Cor.  2.— Hence  liquids  will  contain  air  for  which  they  may 
have  no  chemical  attraction. 

Cor.  3. — ^The  rays  of  light  will  be  refracted  and  dispersed  by 
passing  near  the  surface  of  any  solid ;  this  will  be  distinct  from 
inflection. 

Cor,  4. — When  a  dry  porous  body,  freed  from  air,  is  brought 
into  iany  gas  or  vapour,  its  temperature  will  be  increased.    . 

Cor.  5. — ^All  bodies  may  be  more  or  less  perfectly  freed  from 
air  by  being  heated,  or  placed  under  an  exhausted  receiver. 

Scholium. 

Prop.  6  and  7  explain  some  curious  phenomena.  Charcoal 
and  omer  very  dry  porous  substances  absorb  a  large  quantity  of 
any  gas  or  vapour  in  which  they  are  immersed,  the  volume  of 
gas  absorbed  being  many  times  ^eater  than  that  of  the  soUd ; 
hence  very  dry  impalpable  powders  cannot  be  readily  mixed 
with  liquias.-  Hence  abo  during  the  absorption  of  a  gas  by  a 
porous  solid,  heat  will  be  evolved,  and  upon  this  principlei  th,e 
common  pyrophorus  seems  to  act. 

General  Remarks  upon  Chemical  Attraction. 

Chemical  attraction  is  distinguished  from  that  which  produces 
mere  mechanical  e£fects,  by  many  remarkable  differences  in  the 
properties  of  the  resulting  compounds. 

Introduce  an  inflamed  stream  of  hydrogen  into  a  vessel  of 
oxygen  gas;  both  gases  will  rapidly  be  condensed,  and  the 
only  product  will  be  water.  In  this  experiment,  the  gases  enter 
into  chemical  union,  i.  e.  into  that  state  of  combination  in  which 
tiie  attraction  subsisting  between  the  particles  of  the  oxygen  and 
hydrogen  gases,  overcomes  their  elastic  foroe,  and  is  greater 
than  the  force  exerted  by  like  particles  upon  each  other ;  hence 
the  water  may  be  congealed,  reduced  to  a  state  of  vapour,  or 
enter  into  many  combinations,  without  anv  decomposition  tak- 
ing place*     Tne  sensible  qualities  of  the  gases  are  totally 
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changed ;  oxy^n  gas  is  a  powerful  supporter  of  combustion ; 
bydrogeu  gas  is  highly  inflammable ;  their  compound  is  equally 
destitute  of  either  of  these  properties;  water  may  be  con- 
gealed, but  at  the  lowest  temperature  hitherto  produced/  each 
^'lement  retains  its  gaseous  state. 

luto  a  vessel  of  carbonic  acid  gas  introduce  a  stream  of  ^mmo- 
niacal  ^as;  the  gases  will  ultimately  disappear,  and  a  white 
crystallized  solid  will  result,  which  retains  the  properties  of  the 
mmiuonia  in  a  mild  form,  but  none  of  those  whicn  distinguish  the 
add. 

If  dry  nitrous  gas  and  oxygen  gas  be  mixed  in  proper  propor- 
tions, the  volume  is  reduced  to  one  half;  the  gases,  which  were 
invisible,  assume  a  deep-orange  colour ;  each  was  destitute  of 
acid  properties  ;  the  compound  is  a  powerful  acid. 

By  combination,  solids  sometimes  become  liquid  or  gaseous. 
Mix  together  a  solid  amalgam  of  zinc  with  one  of  bismuth ;  the 
mixture  becomes  tluid.  Bum  a  piece  of  charcoal  in  a  confined 
portion  of  oxyeen  gas  ;  the  charcoal  disappears,  and  carbonic 
acid  gas  is  produced :  the  charcoal,  therefore,  by  combination 
assumes  a  gaseous  state.  Similarly,  mix  dry  muriate  of  lime 
and  snow  at  a  very  low  temperature ;  they  rapidly  become 
liquid. 

The  colours  of  bodies  are  often  changed ;  dissolve  peroxide 
of  iron  in  sulphuric  acid;  into  one  portion  drop  solution  of 
prussiate  of  potash,  an  intense  blue  precipitate  is  formed  ;  into 
another  portion  pour  solution  of  hydrosulphuret  of  potash,  the 
precipitate  is  black ;  into  a  third  pour  subcarbonate  of  potash, 
.  and  a  yellowish-red  precipitate  is  obtained ;  with  arsenite  of 
potash,  a  dull  yellow. 

The  forces  which  produce  chemical  changes  often  act  with 
extreme  violence ;  place  a  thin  slice  of  phosphorus  upon  a  grain 
or  two  of  hyperoxymuriate  of  potash ;  give  it  a  ffentle  blow  with 
a  hammer,  and  a  most  violent  detonation  will  follow. 

During  combination,  a  change  of  temperature  takes  place. 
Mix  four  parts  of  dry  lime  with  one  of  water ;  the  water  loses  its 
fluidity,  for  the  lime  remains  dry,  and  much  he^t  is  excited.  Intro- 
duce phosphorus,  pulverized  antimony,  or  bismuth  into  chlorine 
^^;  the  gas  will  be  absorbed,  and  brilliant  combustion  ensues;  and 
in  all  cases,  if  the  volume  be  reduced,  heat  is  excited ;  if  increased, 
or  if  solids  become  liquid,  or  liquids,  gaseous,  cold  is  produced. 
Again,  bodies  which  are  susceptible  of  chemical  union,  combine 
only  in  certain  definite  proportions;  thus  in  water,  the  weight 
of  oxygen  has  to  that  of  the  hydrogen  a  constant  ratio.  If 
bodies  can  combine  in  two,  three,  or  more  different  proportions, 
the  ratio  of  the  quantities  of  one  of  the  elements  to  a  given 
weight  of  the  other  will  be  as  the  numbers,  1,  2,  3,  &c.  The 
force  of  chemical  attraction  is  not  the  same  in  all  bodies  of  the 
same  class,  as  is  manifest  from  the  various  cases  of  simple  and 
coof^Kmnd  decomposition.  These^  and  all  other  chemical  changes 
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Are  tbe  result  of  the  operation  of  the  two  great  powers,  attrac- 
tioa  and  tbe  repulsive  force  of  caloric.  In  the  present*  state  of 
^Jiemical  science,  from  the  want  of  some  important  data,  we 
cannot  estimate  tl^e  effect  of  these  forces,  nor  compare  the 
relative  forces  of  chemical  attraction,  which  is  very  different  to 
the  order  of  decomposition ;  for  it  is  affected  and  even  inverted 
by  we  following  causes,  the  results  of  the  operation  of  the  pri- 
mary forces  upon  similar  particles. 

■  1.  Temperature. — Heat  mercury  to  nearly  its  boiling  point 
during  several  days,  giving  it  access  of  air;  it  will  be  cont^erted 
into  a  red  oxide;  heat  this  nearly  to  ignition,  the  mercury 
reassumes  its  metallic  state,  and  oxygen  ^as  is  evolved.  At  the 
usual  temperature  of  the  air,  the  attraction  of  the  particles  of 
mercury  for  each  other,  and  the  elasticity  of  the  oxygen  gas, 
prevent  their  union :  at  a  certain  temperature^  the  former  force  is 
so  far  diminished,  that  they  combine :  at  a  temperature 
approaching  to  ignition,  the  mercuiy  becomes  elastic,  and  the 
eusticity  of  the  oxygen  is  amazingly  increased,  and  they  are 
aeain  separated :  similarly,  at  the  ordinary  temperature  of  the 
air,  Bulpnuric  or  muriatic  acid  will  separate  the  boracic  from  its 
combination  with  alkaline  or  earthy  bases ;  the  contrary  takes 
place  at  a  red  heat,  evidently  because  the  sulphuric  and  muriatic 
acids,  from  their  tendency  to  become  elastic,  are  united  to  the 
bases  by  a  less  force  than  at  a  lower  temperature.  Many  other 
CAses  might  be  advanced  to  prove  that  tlie  apparent  attractions 
of  bodies  for  each  other  are  changed  by  variations  of  tempera- 
ture, which  acts  in  two  ways ;  first,  when  it  favours  chemical 
union,  it  diminishes  the  cohesive  force  of  one  or  more  sub- 
stances ;  secondly,  when  it  effects  decomposition,  it  is  by  giving 
to  one  element  at  least  a  tendency  to  become  elastic.  Hence 
tables  of  chemical  attraction  serve  for  only  one  temperature. 

.2.  Elasticity, — This  might  have  been  considered  solely  as  a 
result  of  the  last  cause,  but  it  acts  ii^  various  peculiar  ways  at 
the  ordinary  temperature,  and  on  this  account  deserves  a  sepa- 
rate place.  Carbonic  acid  is  ^astic  at  all  temperatures,  and 
probably  has  a  greater  tendency  to  a  gaseous  state  than  any 
other.  Its  power  of  saturation  is  very  great,  and  the  force  with 
which  it  adheres  to  many  bases  is  peculiarly  powerful,  yet  it  is 
separated  from  its  combinations  by  every  other  acid,  doubtless, 
in.  part  at  least,  from  its  great  tendency  to  the  elastic  state  at  nU 
temperatures.  And,  in  general,  bodies  which  ai«  volatile  are 
separated  ifrom  their  cgmpounds  more  easily  than  those  which 
are  fixed.  Hence  carbonic  acid  will  not  unite  with  dry  Ume,  but 
with  its  hydrate  ;  ^ud  phosphorous  will  not  shine  in  pure  oxygen 
gas. 

3.  Cohesion  promotes   combination  when  the    body  to  be 

formed  has  a  great  cohesive  force^  and  those  to  be  sepamted  are 

elastic,  fluid  or  soluble,, in  the  menstruum  employed,   it  opposes 

it  whoi  the  substance  used  for  decomposition  has  a  cohesive 

Netv  Series,  vol.  v.  s 
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force  greater  than  the  other  assisting  forces.  For  example^  in 
solution,  potash  and  soda  separate  all  die  metallic  oxides  from 
most  acids,  because,  by  reason  of  cohesion,  the  oxides  are  inso- 
luble. Bsoytes  separates  potash  and  soda  from  most  of  iheir 
salts,  and  nearly  all  the  resulting  compounds  of  barjrtes  are  ituso- 
luble.  Lime  separates  them  from  those  acids  iviih  which  it 
forms  insoluble  compounds,  but  in  no  other  cases.  Although 
the  force  does  not  become  actual  cohesion,  until  the  compound 
is  formed,  we  here  see  the  opemtion  of  the  force  which  ulti- 
mately produces  cohesion,  while  the  particles  are  yet  separated. 
These  remarks  need  not  b^  further  extended,  since  tney  are 
obvious  to  every  reader. 

Electricity  appears  to  be  most  intimately  connected  with  this 
subject.     In  alt  cases  of  electrical  excitation,  the  opposite  states 
are  always  exhibited  in  such  proportion  as  will  mutually  neu- 
tralize each  other,  whether  excited  in  the  ordinary  manner,  or 
by  chemical  agency,  as  in  the  galvanic  series,     if  compound 
bodies,  as  neutral  salts,  be  exposed  to  the  operation  of  the  gal-  - 
vanic  battery,  the  principles  are  separated  from  each  other ;  axy- 
gen,  chlorine,  and  acids  appear  at  the  positive  pole,  while  hydro- 
gen, azote,  and  inflammable  matter,  together  with  earths^  alka-^ 
hes,  and  metallic  oxides,  tend  to  the  negative  ;  and  those  bodies 
which  unite  with  the  greatest  force  differ  most  in  their  natural ' 
electric  energy.    Electricity  is  excited  by  the  contact  of  dissi- 
milar bodies,  when  the  same  relation  is  observed,  with  this  pecu- 
har  difference,  that  bodies  of  the  same  class  have  different 
degrees  of  electric  energy,  whereby,  after  contact,  the  two  elec- 
tricities are  exhibited.    Whether  electricity  be  the  cause* of 
ebemical  combination  or  a  counteracting  force,  cannot  yet  be 
determined  ;  and  for  the  purposes  of  research,  it  is  not  material 
that  this' should  be  decided.     However,  until  the  several  electric 
energies  of  bodies  be  determined,,  as  well  as  the  relation  of  the 
dectric  energy  to  caloric^  to  the  atomic  weight,  specific  gravity, 
8cc.  nothing  can  be  determined  with  certainty.      I  therefore 
withhold  further  researches  into  the  nature,  &c.  of  chemical 
combination  for  the  present,  except  that  all  tables  of  capacities 
of  bodies  for 'heat,  expansion,  &c.  should  be  computed  for 
weights  proportional  to  the  atomic  weights,  for  then  they  repre- 
sent the  capacities,  8cc.  of  single  atoms  ;  this  is  most  consptcu- 
oiie  in  eases  of  combustion.    Since  heat  is  evolved  during  that 
process,  there  must  be  a  diminution  of  capacity ;  if,  therefore, 
we  add  the  atomic  capacities  of  the  bodies,  and  froin  the  sum 
subtract  the  atomic  capacity  of  the  product  (that  is^  the  capacity 
of  a  weight  of  the  product,  equal  to  the  sum  of  the  weights  of 
the  ingredients  consumed),  the  remainder  will  be  the  proportion 
of  the  diminution   of  capacity,  or  of  the  heat  evolved ;   for 
example,  the  atomic  capacity  of  hydrogen  gas  is  2*82 ;  that  of 
oxygen  is  4-76;  the  sum  is'7*57;  the  capacity  of  an  atom  of 
aqueous  vapour  10   1-75;  therefore,   6*82  is  the  heat  evolved. 
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Sitnilarty,  the  atomic  capacity  of  carbon  is  V96 ;  twic^  the 
atomic  capaci^  of  oxygen  is  9'5 ;  the  sum  9*695 ;  the  atomic 
eaMdty  of  carbonic  acid  is  2*887  ;  i.  e.  6*808  is  the  anantity  of 
oiutfic  CToIyed.  Until  we  are  famished  with  the  above  data^ 
and  particolarly  with  the  precise  relation  of  electricity  to  chemi* 
cd  atttaction  and  caloric^  it  will  be  vain  to  attempt  to  institute 
any  researches  into  Uie  principles  of  chemical  philosophy ;  and^ 
in  all  computations,  tables  must  be  constructed  for  the  atomic 
weights  or  bodies  in  every  case.  For  the  table  of  atomic  capa-* 
cttaes,  Uie  argument  is,  atomic  weight  x  capacities  of  e(|ual 
wei^ts. 

Heat  evolved  by  combustion  or  combination:  argument^ 
stun  of  Uie  atomic  capacities  of  the  bodies  combined  ^  atomic 
capacity  of  the  compound. 

'  ^         %  .  »  «  nfrgmh^  weight 

Atomic  expansion  m  volume:  argument,  ^^^^  ttavi^*  ^ 
length,  the  cube  root  of  the  above  quantity. 

Conducting    powers:    argument,^  {^S^^y}    *^' 

the  len^hs  of  the  metallic  rods  on  which  the  experiment  is  to 
be  maoe,  in  order  to  obtain  the  true  ratio  of  tne  conducting 
powers. 

Article  III. 

Aldraci  of  a  Memoir  entitled  ''  An  Attempt  to  ascertain  the 
Chemical  Coinposition  of  those  Minerals  which  possess  the  same 
CrystalUne  Form  as  Pyroxene.*'    By  H.  Rose. 

{CoHciudedfrom  p.  831 .) 

4,  Pyroxenes,  with  lime  and  Protoxide  of  Manganese  as  Bases. 

tlie  red  silicate  of  manganese  from  Langbanshyttan,  in 
Wermeland,  Sweden. 

This  mineral  (manganese  oxide  silicifere  rouge  de  M.  Haiiy) 
occurs  generally  oidy  massive  on  the  Hartz,  Siberia,  Transylvania, 
and  near  Lanebanshyttan^  with  a  distinct  foliated  texture  identical 
with  pyroxene,  which  is  further  proved  by  an  analysis  oFProf. 
Berzelius,  according  to  whom  it  is  a  bisilicate  of  protoxide  of 
manganese  Combined  with  some  bisilicate  of  lime. 

the  result  of  his  analysis  was : 

Silica. •••..••  48-00  containing  oxygen  23*80 

Protoxide  of  manganese  49-04   10*76 

Lime 3*12 0*87 

Magnesia  .  •.•....•,•    0*22 
Ojude  of  iron  ••..•.••  Tirace 

100-38 
s2 
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It  18,  therefore,  a  bisilicate  of  protoxide  of  manganete  com* 
bined  with  a  small  quantity  of  bisilicate  of  lime. 

Besides  the  pyroxenes  of  these  four  diyisions,  there  exist  in 
nature  also  some  which  contain  alumina  as  a  real  constitoeBt 
part.  They  are  rare,  and  the  quantity  of  alumina  which  occors 
m  them  nevejr  amounts  to  more  than  seven  per  cent.  The  alu- 
mina, which  contains  three  atoms  of  oxygen,  is  not  isomorphous 
with  the  bases  containing  two  atoms  of  oxygen,  and  its  presence 
in  the  pyroxenes  is  still  enigmatical.  It  seems  that  in  propor- 
tion as  the  quantity  of  alumina  increases,  that  of  the  siUca 
decreases,  so  that  it  is  not  improbable  that  it  does  not  exist  as 
a  silicate  in  the  pyfoxenes,  but  as  an  aluminate,  of  which  the 
electronegative  constituent  p$urt  may  be  isomorphous  with  silica. 
Such  pyroxenea  which  contain  alumina  ^e  the  black  pyroxene 
from  rrascati  analysed  by  Klaproth;*'  the  pyroxene  from 
iEtna  analysed  by  Vauquelin,  and  the  black  pyroxene  from 
Pargas  analysed  by  Nordenskiold. 

•  The  greater  part  of  the  pyroxenes  analysed  by  M.  Rose 
were  fragments  taken  from  massive  pieces,  with  a  very  distinct 
foUated  fracture.  *  In  this  state,  the  minerals  contain  less 
foreign  admixtures  than  when  they-  are  crystallized.  In  this 
case,  the  crystals  are  generally  large,  and  have  distinct  faces  ; 
but  between  the  laminae  very  distinct  admixtures  may  be  disco- 
vered, and  so  many  traces  of  the  matrix  that  they  may  be  seen 
with  the  unassisted  £ye.  In  the  beautifully  crystallized  pyroxene 
from  Frascati,  the  naked  eye  discovers  many  such  foreign  admix- 
tures, while  even  with  a  glass  none  can  be  found  in  the  massive 
white  malacolite  from  Orrije'rvi. 

The  pyroxenes  analysed  by  M.  Rose  were  all  measured  by 
Prof.  Mitscherlich,  and  found  to  be  real  pyroxenes.  The  inch- 
nations  of  the  two  sides,  and  of  the  terminal  face,  approached 
to  the  numbers  given  by  Hajiy,  and  agreed  completely  with  the 
measurement  of  Phillips.  These .  cleavages  occurred  on  the 
malacolite  from  Orrijervi,  the  yellow  variety  from  Langbanshyi* 
tun,  though  they  were  not  so  clear  in  the  hedenber^ite,  in 
both  malacolites  from  Bjoynyreooeden,  or  the  bard  sahlite. 

The  pyroxene  from  Taberg  is  the  only  one  of  those  ana- 
lysed by  M.  Rose,  which  is  well ,  crystallized.  The  red  sili- 
cate of  manganese  from  Langbanshyttan  shows  only  the 
cleavage  parallel  to  the  sides,  and  the  truncations  of  the 
acute  and  obtuse  solid  angles.  The  inclination  of  the  sides 
is   the  same   as    that   mentioned  by   Haiiy  as  belonging  to 

*  Klaproth  found  alumina  in  all  pyroxenes,  of  which  he  has  published  an  account 
in  the  collection  of  his  analyses ;  however,  among  them  all,  the  pjnoxene  fram  Fras- 
cati only  ifl  a  real  pjrroxene ;  the  augit  from  the  Sanalpe  is  hornblende ;  the  slaggy  augit 
ttom  8icilia  which  is  not  crystallized  is,  according  to  Prof.  Weiss,  an  obsi^an ;  tne 
common  augits  from  the  Rhon  mountains  are  not  crystallized,  and  no  trace  of  foliated 
fnictvire  can  be  diicemed  in  them. 
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pyroxene.  Tbe  cleavage  is  very  indistinct  in  the  soft  sahlites 
which  contain  serpentine.  Their  external  similarity  only  with 
die  hard  sahlite^  from  Sahla,  was  the  reason  which  induced  M; 
Rose  to  analyse  them.  It  was  necessary  to  repeat  this  analysis 
often  as  it  gave  questionable  results,  untd  at  last  no  doubt  could 
remain  about  their  true  chemical  nature.  The  cleavages  parallel 
to  the  sides  of  the  prisms  and  its  truncations  only  were  observ- 
aUe,  and  very  indistinct;  the  terminal  face  could  not  at  all 
be  discerned.  This  imperfect  crystalline  structure  depended 
evidently  upon  the  foreign  admixture  of  serpentine. 


Article  IV. 

Sfjme  Experiments  and  Researches  on  the  Saline  Contents  of  Sea- 
water,  undertaken  with  a  View  to  correct  and  improve  its 
Chemical  Analysis.  By  Alexander  Marcet,  MD.  FRS. 
Honorary  Professor  of  Chemistry  at  Geneva.* 

^  In  a  paper  on  the  temperature  and  saltness  of  various  seas, 
which  the  Royal  Society  did  me  the  honour  to  publish  in  their 
Transactions  for  the  year  1819,  I  threw  out  a  conjecture,  that 
the  sea  might  contain  minute  quantities  of  every  substance  in 
nature,  which  is  soluble  in  water.  For  the  ocean  having  com- 
munication with  every  part  of  the  earth  through  the  rivers,  all  of 
which  ultimately  poiir  their  waters  into  it ;  and  soluble  sub-  , 
stances,  even  such  as  are  theoretically  incompatible  with  each 
other,  being  almost  in  every  instance  capable  of  co-existino*  in 
eolution,  provided  the  quantities  be  vfery  minute,  I  could  see  no 
reason  why  the  ocean  should  not  be  a  general  receptacle  of  all 
bodies  which  can  be  held  in  solution.  And  although  it  will 
appear  from  the  following  account,  that  I  have  been  unsuccess- 
ful in  some  of  my  attempts  to  prove  the  truth  of  this  conjecture, 
it  may  fairly  be  ciscribea  either  to  a  want  of  sufficient  accuracy 
in  our  present  me:hods  of  chemical  analysis,  or  of  the  requisite 
degree  of  skill  in  the  operator. 

Some  time  after  the  communication  to  which  I  have  just 
Teferred,  an  extraordinary  statement  was  pointed  out  to  me, 
upon  the  authoritjr  of  Rouelie,  a  French  chemist  of  the  last  cen- 
tury, from  which  it  appeared  that  mercury  was  contained  in  sea 
salt  :t  and  I  saw  soon  after  in  the  Annales  d.u  Mus6e,  vol.  vii.  a 
paper  by  the  celebrated  chemist  Proust,  who,  in  a  great  measure, 

*  Fitom  tb«  PhilomhicRl  TraDsactSfxifi  ^  Ptut  II. 

*t*  See  Journal  de>I^decme,TDL  xlViii.  n 77,  |Nige  38?. 
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confirmed  that  statement^  by  announcing  that  he  had  feun4 
traces  of  mercury  in  all  the  specimens  of  marine  acid  which  he 
had  examined. 

Improbable  as  the  fact  appeared,  I  thought  it  worth  while  to 
?epeat  the  experiment,  and  to  take  that  opportunity  of  making 
tome  collateral  researches  upon  other  substanoes,  much  vmr^ 
likely  than  mercury  to  be  discovered  in  sea  water. 

For  this  purpose  I  availed  myself  of  the  kindness  of  my  friand 
Mr*  John  !Barry,*  who  happened  to  be  in  the  vicinity  of  Ports* 
mouth,  to  supply  me  with  specimens  of  sea-water,  carefully  con« 
centrated  upon  the  spot,  in  vessels  of  Wedgwood  ware,  and  with 
scrupulous  attention  to  cleanliness  in  the  process.  Accordingly 
he  was  so  obliging,  as  not  only  to  send  me  a  quantity  of  bnne 
evaporated  under  his  own  eye,  in  the  manner  just  mentioned, 
but  he  also  collected  for  me  a  valuable  series  of  specimens  from 
the  salt  works  near  Portsmouth,  from  all  the  stages  of  the  pro- 
cess, so  as  to  afford  me  an  opportunity  of  investigating  with 
accuracy  all  the  chemical  circumstances  of  this  interesting 
branch  of  national  economy.  Finding  myself,  however,  much 
pressed  by  time  at  this  late  period  of  tne  session,  I  shall,  after 
oriefly  aaverting  to  Rouelle's  supposed  discovery,  confine 
myself  in  this  communication  to  a  few  observations  which  I  have 
made  ou  sea-water  itself;  keeping  out  of  view,  for  the  present, 
the  topic  of  salt-making,  whicn,  however,  I  intend  to  resume  at 
some  future  period,  in  a  more  complete  and  satisfactory  manner» 

I  first  attempted  to  detect  mercury  in  a  specimen  of  bay-salt, 
such  as  is  obtamed  in  the  salt-works  near  Portsmouth,  by  spon** 
taneous  evaporation.  This  variety  of  salt  forms  large  crystals^ 
but  is  always  more  or  less  contaminated  by  earthy  matt^j 
'which  ffives  it  a  dirty  appearance.  It  has,  probably>  a  general 
resemblance  to  the  French  Sel  de  Gabelle,  which  is  more  impure 
still,  though,  I  believe,  obtained  in  a  similar  manner.f 

£ight  ounces  of  this  salt  were  put  into  a  coated  retort  con- 
nected with  a  receiver,  and  about  four  ounces  of  nitrous  acid 
were  poured  upon  it  A  pretty  brisk  action  took  place,  which 
was  further  increased  by  tne  application  of  heat ;  fumes  of  chlo- 
rine were  immediately  aisengaged,  and  a  reddish  fluid  condensed 
in  the  receiver ;  the  heat  was  continued,  and  gradually  raised  in 
a  charcoal  fire  till  no  acid  or  moisture  any  longer  came  over ;  at 
which  time  a  new  emission  of  red  fumes  indicated  that  the 
nitrate  formed  in  the  retort  was  beginning  to  part  with  its  acid : 
minute  drops  of  fused  salt  soon  bedewed  the  upper  part  and 
neck  of  the  retort,  so  as  to  be  mistaken  at  first  for  a  sublimate. 
This,  however,  proved  to  be  almost  solely  muriate  of  ^oda ;  and 

*  Mr.  John  Barry,  of  Plough  Court,  inyentor  of  ariiew  and  valuable  process  for  pre- 
paringextracts  in  vacuo,  &c. 

f  The  name  of  hoy-iaH  u  often  appltfd  to  fiNBogm  u  well  at  British  salt,  and  in 
general  it  simply  4949(tl  tb<t  desalt  A«|i¥M^olMailifi  b^  i|mitaa«MS  evaporation 


Qa  qareful  es^nunationi  it  did  not  appear  to  contain  the  smallest 
atom  of  corrosive  sublimate. 

I  aext  dissolved  five  or  six  pounds  of  bay-salt  in  water,  and 
GoUected  u\  a  filter  tbe  insoluble  earthy  sediment,  in  which 
Kouelle  stated  that  the  quicksilver  was  usually  found.  This 
H^diment  being  carefully  dned,  and  heated  to  redness  in  a  coated 
retort,  a  white  sublimate  arose,  and  condensed  on  the  ne^k  of 
the.  retort ;  but  this  subhmate  proved  to  be  muriate  of  ammonia, 
and  did  not  contain  the  smallest  portion  of  corrosive  subhmate, 
pr  other  mercurial  salt.  This  sal-ammoniac,  though  evidently 
formed  during  the  distillation  from  the  vegetable  and  animal 
matter  contained  in  the  sediment,  suggested  to  me  the  idea  of 
looking  for  ammonia  amongst  the  contents  of  sea-water. 
,.  I  now  submitted  some  Sel  de  GabeUe,  which  I  had  procured 
from  Calais  for  the  purpose,  to  similar  experiments,  and  the 
a<^iment,  also.,  was  careiully  examined.  The  result  was  essen- 
tially the  same  {^  with  the  bay-salt.  Afler  adding  nitric  acid  to  ' 
the  salty  the  heat  was  gradually  pushed  to  redness ;  and  when 
fdl  the  moisture  was  evaporated,  a  white  sublimate  appeared,  as 
u^  the  former  case,  whicb,  in  this  instance,  proved  to  consist 
almost  e^ti1rely  of  nitrate  of  soda;  but  always  without  the 
least  particle  of  mercurial  salt,  and  without  any  muriate  of 
f^^ua^nia.'"' 

.  1  therefore  think  myself  justified  in  concluding  that  the  mer« 
^uryj  which  othei^  chemists  have  detected  in  sea- salt  or  its  pro- 
ducts, must  have  been  introduced  there  from  some  local  or  acci^ 
Rental  circumstances. 

.  In  experiments  upon  sea-salt,  or  in  general  upon  the  saline 
^OEt^nts  of  the  sea,  it  is  obvious  that,  in  order  to  exclude 
sources  of  error,  it  is  necessary  to  operate  upon  pure  sea-r 
water,  and  not  upon  salts  obtained  from  it  by  the  usual  pro- 
cesses in  the  large  way,  these  being  always  more  or  less  conta* 
minated  by  the  clay  pits  in  which  the  evaporation  is  carried  on, 
by  the  metallic  boilers,  or  other  adventitious  causes.  I,  there- 
fore, now  turned  my  attention  to  the  sea-water  itself,  and  in  par* 
ticular,  the  perfectly  pure  and  transparent  specimen  of  concen- 
trated brine  from  the  Channel,  which  I  haye  above  mentioned. 
Mr.  Barry  procured  this  water  near  Bembridge  floating  hght, 
f^bout  two  miles  north-east  of  the  eastern  extremity  of  the  Isle  of 
Wight,  and  the  evaporation  which  it  had  undergone  at  Ports- 
mouth, had  only  separated  from  it  a  quantity  of  calcareous 
matter,  principally  selenite.f 

*  In  the  fonner  experiment  the  sublimate  was  princtpally  muriate  of  soda,  owing, 
DO  doubt,  to  the  decomposition  having  been  less  complete,  and  the  operation  less  gra- 
duaUy  amducted  than  in  the  latter  experiment. 

t  Hie  water,  immediately  on  being  raised  from  the  sea,  had  been  allowed  to  stand 
«  nfficieiit  time  to  depoait  the  earthy  particles  suspended  in  it,  by  which  ineans  it  had 
become  beautifully  transparent :  100  pounds  of  the  water  produced  only  tluree  grains  of 
earthy  sediment,  in  which  I  could  discover  nothing  but  carbonate  of  lime  and  oxide  of 
lion.    Bi■inthi••9dime^t)|M6ov^ingtoBl)ucl^  thatm^^  I  need 

biurdly  say  thut  I  could  not  detect  init  the  least  particle  of  that  metaL 
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A  few  pounds  of  this  water  were  evaporated  nearly  to  dry* 
ness,  at  a  gentle  heat,  so  as  to  reduce  the  mother  liquor  to  the 
smallest  possible  quantity.  This  liquor  was  suffered  to  drain  off, 
and  reserved  for  experiments,  as  it  is  in  this  fluid  that  any  new 
ingredients  are  most  likely  to  be  detected. 

I  had  suspected  that  some  nitric  salt  might  be  found  in  sea^ 
\vat€r,  but  m  this  I  was  disappointed.  The  discrimination  by 
the  shape  of  the  crystals  being  in  this  instance  scarcely  practi- 
cable, the  mode  which  I  employed  for  detecting  it,  consisted  in 
concentrating  the  bittern  in  a  glass  tube  or  retort,  till  it  began  to 
deposit  solid  matter,  then  adding  sulphuric  acid  and  gold-leaf, 
and  boiling  the  mixture ;  the  gold-leaf  was  not  in  the  least  acted 
upon,  nor  was  any  smell  of  nitric  acid  perceived  ;  but  on  adding 
the  smallest  quantity  of  nitre  to  the  same  mixture,  the  gold  was 
dissolved,  and  the  smell  of  aqua  regia  was  instandy  perceived.* 

A  portion  of  the  said  bittern  was  next  examined  by  appro- 
priate reagents,  with  a  view  to  detect  any  minute  quantity  of 
earths  or  metals,  especially  alumina,  silica,  iron,  and  copper, 
which  former  inquirers  miglit  have  overlooked  ;  but  I  could  find 
no  other  earth  except  magnesia  :  and  to  my  surprise,  I  did  not 
find  in  the  bittern  the  least  particle  of  lime  ;  wnich  proves  that 
sea-water  contains  no  muriate  of  lime,  as  had  been  generally 
supposed.  I  was  equally  unsuccessful  in  my  attempts  to  detect 
iron  or  copper,  by  the  most  delicate  tests.  In  fact,^neither  alka^ 
lies  nor  alkaline  carbonates  precipitated  any  other  substance 
from  the  bittern  of  sea-water,  except  magnesia. 

The  deposit  obtained  at  Portsmouth  during  the  early  period 
of  the  concentration  of  the  water,  being  analyzed,  I  found  it  to 
consist  of  selenite,  mixed  with  a  Utde  muriate  of  soda,  and  a 
portion  of  carbonate  of  lime.  The  presence  of  this  last  sub- 
stance in  sea-water,  in  a  state  of  perfect  solution,  being,  I 
believe,  a  new  fact,  I  nerfected  no  means  of  establishing  it  with 
certainty,  an  object  which  was  accomplished  without  difficulty .f 

Carbonate  of  magnesia  having  been  supposed  by  some 
chemists  to  exist  in  sea-water,  I  looked  for  it  in  the  same 
deposit;  but  I  could  not  detect  the  least  portion  of  it  by  the 
most  delicate  tests.;]: 

I  next  turned  my  attention  to  the  alkaline  salts  of  sea-water ; 
and  here  I  was  more  fortunate;  as  I  succeeded  in  ascertaining 
beyond  a  doubt,  that  sea-water  contains  ammonia,  as  it  yielded 
sal  ammoniac  by  evaporation  and  sublimation.  This  result  was 
easily  obtained.  Some  of  the  bittern  being  evaporated  to  diy- 
ness  in  a  retort,  and  a  low  red  heat  applied,  a  white  sublimate 

•  For  this  easy  and  elegant  process  for  detecting  nitric  add^  a  point  attended  with 
difficulty,  I  am  indebted  to  Dr.  Wollaston. 

•f*  The  deposit  was  treated  with  acetic  add,  which  occasioned  an  effervescence.  The 
dear  liauor  being  then  decanted  off,  and  evaporated  to  dryness,  and  alcohol  added,  ace- 
tate of  lime  was  found  in  the  filtered  alcoholic  liquor. 

X  Namdy,  solution  of  the  mass  in  dilute  muriatic  add;  predpitation  of  the  lime, 
and  addition  of  phosphate  of  ammonia  to  the  filtered  liquor. 
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appeared  in  the  neck  of  the  retort,  which  proved  to  be  muriate 
of  ammonia.  The  mode  in  which  this  substance  was  identified 
was  as  follows : 

1.  Th'e  sublimate  was  re-dissolved  in  water,  re-evaporated  to 
dryness,  and  again  sublimed  by  the  heat  of  a  spirit  lamp. 

2.  This  new  sublimate  bein^  again  dissolved,  and  solution 
of  magnesia  and  phosphoric  acid  added,  a  triple  phosphate  was 
formed. 

3.  On  adding  caustic  potash  to  the  solution,  and  bringing  the 
mouth  of  a  phial  containing  muriatic  acid  close  to  the  vessel, 
abundant  white  fumes  appeared. 

4.  The  sublimate  gave  precipitates  both  with  muriate  of 
platina  and  nitrate  of  silver.* 

Sulphate' of  soda  having  been  mentioned  by  many  chemists 
as  one  of  the  constituents  of  sea-water,  I  endeavoured  to  ascer- 
tain, whether  or  not  it  existed  in  it.  But  all  attempts  to  detect 
this  «alt  in  the  bittern  by  crystallization  were  fruitless,  though 
great  pains  were  taken  for  that  purpose ;  and  I  feel  the  more 
confident  that  there  is  no  sulphate  of  soda  in  sea-water,  as  the 
presence  of  this  salt  in  any  but  the  most  minute  quantities 
would  be  quite  incompatible  with  our  knowledge  of  chemical 
affinities. .  For  since  there  are  co-existing  in  sea-water  muriate 
of  soda  and  sulphate  of  magnesia,  it  is  evident  that  sulphate  of 
soda  would  decompose  muriate  of  magnesia,  which  salt  is  known 
to  be  in  sea- water.  And  again  we  know,  that  sea-water  con- 
tains sulphate  of  lime  and  muriate  of  soda  ;  therefore  it  cannot 
contain  sulphate  of  soda;  for  in  that  case  we  should  have 
muriate  of  hme,  which  I  have  shown  to  be  contrary  to  fact. 

The  last  circumstance  which  I  shall  at  present  notice  relates 
to  the  state  in  which  potash  exists  in  sea-water.f  Potash  is 
found,  by  its  appropriate  re-agents,  principally  in  the  bittern, 
but  it  is  found  also  among  the  salts  which  are  separated  from  it, 
especially  in  the  latter  period  of  crystallization.  By  further  and 
repeated  evaporation  of  the  bittern,  and  successive  separation  of 
the  mother  water  remaining  after  the  removal  of  the  crystals 
formed,  various  distinct  crystals  were  obtained  possessing  their 
characteristic  form ;  namely,  prismatic  sulphate'  of  magnesia, 
cubic  and  star-shaped  muriate  of  soda,  and  rhombic  crystals, 
quite  different  from  either  of  the  other  salts.  These  crystals, 
which  were  evidently  portions  of  an  oblique  rhombic  prism, 
being  carefully  separated  and  washed  with  water  and  alcohol, 

*  As  it  did  not  enter  into  my  plan,  on  this  occasion,  to  turn  my  attention  to  the  eati- 
mation  of  proportions  or  precise  quantities,  I  have  not  attempted  to  estimate  exactly  the 
proportion  which  ammonia  hears  to  the  other  ingredients  of  sea-water ;  hut  as  its  pre* 
sence  can  easily  be  shown  in  IGO  grains  of  the  hitter  salts,  its  quantity  cannot  be 
cztremdy  minute. 

•f*  It  will  be  recoDected  that  the  presence  of  potash  in  sea-water,  thou^  announced 
by  myself  in  the  paper  on  sea-water  to  which  I  have  before  alluded,  was  Dr.  Wollaston^s 
discovery.  I  have  likewise  to  mention,  that  the  above  experiments  respecting  the  state 
in  whkb  it  exists,  were  either  made  by  him  or  at  his  suggestion. 


provecl  to  be  fi  triple  salt  of  sulphate  of  pota^b  au4  magaesia ;  a 
aatt  SQ  easily  anatysedx  tb|^  it  would  be  quite  superfiupua  to 
relate  the  particulars  of  the  process. 

It  DOW  remained  to  be  ascertained,  whether  potash  might  not 
also  exist  in  sea^water  in  the  state  of  muriate  of  potash,  or  of 
triple  muriate  of  potash  and  mag^nesia.  That  a  copsiderable 
quantity  of  potash  remains  in  the  bittern,  eyen  after  the  separa- 
tion of  the  triple  sulphate,  is  easily  ascertained ;  and  by  careful 
evaporation  it  may  be  made  to  crystallize  as  a  triple  salt  in  rhom- 
bic crystols ;  but  the  constitution  of  this  salt  is  so  delicate,  that 
it  is  table  to  be  separated  into  muriate  of  potash  and  muriate  of 
magneisia  by  water  alone  ;  and  it  is  with  certainty  decoipposed 
by  alcohol,  which  takes  up  the  magnesian  muriate,  aud  leaves 
the  other  undissolved. 

From  the  foregoing  observations  and  experimenta  it.  may, 
therefore,  be  inferred, 

1,  That  there  is  no  mercury,  or  mercurial  Sftlt,  in  the  waters 
of  the  ocean. 

2,  That  sea«water  contains  no  nitrates. 

3.  That  it  contains  sal  ammoniac. 

4.  That  it  holds  carbonate  of  Ume  in  solution. 
6.  That  it  contains  no  muriate  of  Ume. 

6.  That  it  contains  a  triple  sulphate  of  magnesia  and  potash. 

Some  of  these  circumstances  vrill,  of  course,  require  that 
former  analyses  of  sea-water,  and  my  own  in  particular,  should 
be  corrected  and  revised ;  but  this  1  shall  not  attempt  to  do, 
until  I  have  obtained  further,  and  still  more  precise  intormatipa 
on  the  subject. 


Article  V, 

Astronomical  Observations,  1823. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heathy  near  Stanmore, 

Lftatude  510  37'  44*8"  North.    Longitude  West  in  time  V  S0*9S'^ 


Feb.  24.    Emersion  of  Jupiter's    second  C  6&  20'  19"  Mean  Time  at  Bushey. 

satellite 2^    30    40    Mean  Time  at  Greenwich. 
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The  result  of  very  Jatteniiye  obsetvatiohs  cm  the  rain  gua^e 
throughout  this  year  tends  to  confirm  th^  conjectures  offered  m 
the  number  of  the  Annals  of'  Philosophy  Tot  Jiily  last,  p,  16. 

The  excess  of  rain  receiyed  by  the  g^uage  t>n  the  ground  lerel 
is,  as  before,  very  great  alt  particular  times,  and,  ofi  the  whole, 
nearly  con^esponding  with  that  of  the  last  year,  yiz. 

1821  was  as  I  to  1'512?  ^^^„  «  .    «  ««oJ4r 
looo  «.         14.^  i.Koo  f  or  as  2  to  o  nearly. 

1822  was  as  1  to  1'5233  ^ 

Among  the  daily  difieretices,  we  found  as  much  as  1*5  excess ; 
and,  on  tne  other  nand,  in  quantities  very  nearly  equally.  The 
least  monthly  excess  was  that  of  June,  being  '172  only,  and  the 
greatest  monthly  excess  that  of  December,  which  rose  to  1*175. 
In  every  instance,  the  excess  of  the  lower  above  the  utoer  guage 
has  been  proportioned  to  the  more  or  less  velocity  of  the  wind ; 
and  nothing  nas  occurred  to  weaken,  but  much  to  corroborate, 
the  idea,  that  it  is  principally,  if  not  altogether,  occasioned  by 
the  whirl  or  eddy  produced  by  the  recoil  of  the  cun^ent  of  air 
from  the  sides  of  the  building.  This  is  a  question  of  fact,  which 
we  continue  to  hope  some  of  your  meteorological  correspondents, 
better  provided  with  anemometers,  will  try  by  the  test  of  actual 
experiments. 


St 


Article  VII. 

On  the  unconformable  Position  of  the  Pontefract  Rock  of  Sand^ 
stone,  with  respect  to  tht  subjacent  Coal-measures,  as  sboum  in 
the  new  Geological  Map  of  Yorkshire:  and  regarding  some 
Errors  therein,  as  to  Parts  of  the  Ranges  of  certain  Rocks  in 
t/ie  Coal  Series,    By  Mr.  Jonn  Farey. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Bm^brnd-^trrety  FrI.  19,  1823. 

I  Ate  ohe  of  those  who  have  felt  a  strong  interiest  in  the 
perusal  of  several  long  and  very  important  geological  papers, 
chiefly  from  the  pens  of  Messrs.  Weaver,  Conybeare,  Buckland, 
Phillips,  Sedgwick,  and  Winch,  which  have  appeared  ib  your 
last  four  volumes ;  and  observing  that  Mr.  Conybeare^  in  p.  137 
of  your  last  number;  considers  tne  continental  nock,  Which  has 
.  of  late  been  much  the  subject  of 'discussion,  under  the  name  of 
rotheliegetifde,  to  be  probably  the  same  .with  the  £nglish  rock^ 
which  my  friend  Mr.  Smith  has  named  the  "  Pontefract  Rock," 
and  lately  depicted  its  course  ia  his  four-sheet  Geological  Map 
of  Yorkshiref  acJd  by  Catry :  I  beg  peroussion  to  state  in  your 
Annals,  tl^t  I  fully  ccm'cur  with  Mr.  Conybeare  itt  opinion,  that 
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the  rock  in  question  belongs  to,  and  is  the  lowest  of,  the  uncon- 
formable^ ipagnesian,  and  gypseous  series,*  which  locally  covers 
and  forms  the  eastern  bouudaiy  of  the  Yorkshire  coal-field,  and 
that  this  Pontefract  rock  has  been  improperly  associated  and 
linked  with  the  six  other  coal-measure  grit  rocks,  named  by  Mr. 
Smith'  on  the  margin  of  his  map.  I  agree  also  with  Mr.  C.  in 
thinking,  that  this  Pontefract  rock  deserves  a  very  careful  exa- 
mination and  description.  Towards  the  accomplishment  of 
which  object,  1  beg  to  mention  as  the  results  of  much  labour 
and  thought  bestowed  on  the  investigation  of  particular  rocks, 
two  general  maxims,  which  I  submit,  should  always  be  kept  in 
view  by  the  practical  geologist,  viz. 

1 .  That  an  individual  rock  or  stratum  is  never  uniform  through* 
out  its  whole  extent ;  that  is,  none  of  them  display  at  every 
point  the  same  thickness,  composition,  or  state ;  nor  do  their 
beds  or  fissures  contain  everywhere  the  same  organic  or  other 
extrapeous  matters. 

2.  That  710  unique  parts  occur  locally,  in  any  rock  or  stratum, 
except,  perhaps,  in  places  where  an  alluvial  covering  may  have 
infiltered  or  otherwise  communicated  its  accidental  properties  ; 
that  is,  whatever  qualities  or  states,  the  beds  of  any  individual 
rock  or  stratum  may  in  one  place  exhibit,  or  whatever  imbedded 
or  venigenous  matters  it  may  in  one  place  contain ;  each  and 
every  of  such  qualities,  states,  and  matters  (with  the  exception, 
seldom  difficult  to  discriminate,  which  has  been  mentioned  above), 
and  the  same  beds  and  thicknesses,  nearly,  may  be  sought  for,  and 
with  some  confidence  expected  to  occur,  in  numerous  other  places^ 
in  the  whole  course  and  extent  of  such  individual  rock  or  stratum. 

Which  maxims  suggest  forcibly,  that  much  remains  yet  to  be 
done,  which  the  concurrence  of  numerous  observers  can  only 
accomplish,  before  all  the  properties  of  any  individual  rock  or 
stratum,  and  their  relative  frequency  of  occurrence,  being  known, 
the  most  essential  characters  can  be  selected  (among  which  the 

{precise  species  or  varieties  of  organic  remains,  will  mostly  stand 
oreniost,  I  believe),  whereby  to  identify  detached  and  far  distant 
parts,  of  such  individual  rock  or  stratum. 

In  the  pages  referred  to  in  the  note  below,  I  have  shown,  that 
the  Pontefract  rock  of  sandstone,  often  in  so  incoherent  or  loose 
a  state  as  to  be  dug  for  nand,  sliows  itself  almost  uninterruptedly 
at  the  western  ed^e  of  the  yellow  or  magnesian  limestone,  across 
the  couijitiesr  of  Nottingham,  Derby,  York,  Durham,  and  part  of 

I 

*  On  di»  point,  tix.  m  to  ike  immediatt  contact  always  of  the  Ponteftact  rockj^th 
dieiowat  magBcsbn  limestone  rock,  my  falling  into  error  in  1807,  and  (thanks  to'^Mr. 
WiQiam  James  as  to  ^e  Bedworth  case,  and  to  Mr.  James  Porter  as  to  the  Garfotth 
case)  after  atm  years  setting  myself  right  again,  'retipecting  the  vncoHformableness  of 
the  series  ofveilying  our  ooel-meaAures,  .had  with  me  no  effect ;  as  wiU  appear  in  pages 
157,  and  46V  to  405  of  my  first  volume  of  "  D^rhyshire  Report ;  "  and  pages  1 68, 409, 
410,  Jdb.  of  the  third  volume ;  also  in  the  Philosophical  Magazine,  vol.  zlv.  pages  167, 
168,  174,  342,  &c. ;  and  vol.  xlvi.  p.  283,  &c.  wherein  1  have  cofrcetly  represented 
^this  impoitant  fiict. 
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Northumberland;  besides  which,  I  have  there  mentioned  the 
probability,  that  this  same  rock  widerlies  the  mamiesian  lime- 
stone in  Salop  and  in  Cumberland  counties ;  and,  perhaps,  it 
exists  also  under  that  of  Abberley,  in  Worcestershire  ;  but  these 
last  very  contorted  rocks,  and  others  such  on  the  north  of  Dudley, 
at  and  southward  of  Breedon,  in  Leicestershire,  and  at  Wild 
Park,  in  Derbyshire,*  require,  I  am  of  opinion,  a  great  deal 
more  of  careful  investigation  than  has  yet  been  bestowed  upon 
them,  before  any  thing  satisfactory  can  be  concluded  concerning 
them. 

Mr.  Cbnybeare's  observation  in  p.  137  is  perfectly  just,  as  to 
the  highest  seams  of  coal,  and  the  strata  of  the  regular  series 
accompanying  and  overlying  them,  not  being,  perhaps,  displayed 
on  the  surface,  in  any  part  of  the  British  Islands  ;  and  it  is 
equally  true,  that  the  parts  or  places  are,  in  very  few  of  our 
extensive  coal-fields,  yet  ascertained,  where  the  series  is  the  most 
complete,  or  where  the  highest  of  their  conformable  carboniferous 
strata  are  visible. 

In  the  year  1816,  the  late  Duke  of  Buccleugh  employed  me 
professionally,  among  other  matters,  to  ascertain  this  point,  as 
to  the  Midlothian  coal-field  ;  the  full  details  of  which  investiga- 
tion remain  in  the  hands  of  his  Grace's  intelligent  mineral  agent, 
Mr.  James  M*Laren,*t  of  Dalkeith ;  showing,  that  the  town  of 
Fisher-row,  near  to  Musselbui^gh,  stands  on  the  highest  stratum, 
of  above  5000  feet  thick  of  coal-measures,  including  84  seams  of 
coal !  X  ^  ^^^  b^^^  inferred,  from  a  systematic  comparison  of 
2374  spots  or  places  of  observation,  in  the  pits,  boreings,  levels, 
and  quarries,  or  visible  bassets  of  the  strata  of  that  district ; 
whence,  the  extremes  and  the  average  thicknesses  of  the  greater 
part  of  337  alternating  strata  are  ascertained,  amounting  toge- 
ther to  the  total  thickness  above  named. 

I  have  frequently  pointed  out  to  my  mineral  friends  resident 

*  If  thfr  Breedon  and  Wild  Park  limestones  (Derb.  Rep.  L  158)  bdbngto  the  Uwur 
magnetian  rock,  may  not  the  gypsum  hummocks  of  Chellaston,  Aston,  and  BaUingMm 
(Reg.  L  149,  &c.)  intermediately  situated,  in  a  strata  trough,  belong  to  the  gypseous 
red  marl,  resting  immediately  upon  that  rock,  answering  to  the  gypsum  near  Fnrf 
bum,  in  Yorkshue  (Phil.  Mag.  vol.  xxxix.  p.  102),  which,  in  BoUum  Farm  Well,.and 
many  others  thereabouts,  has  proved  pure  and  crystallized,  several  yards  thick  P — and 
may  not  tfie  absence  in  Derbyshire  and  Yrakshire,  of  salt  springs  and  rock  sidt,  which 
kwt  in  Cheshire,  underlies  gypsum,  arise  from  the  latter  belonging  (as  locally  imbedded 
masses)  to  the  upper  or  great  red  marl,  ov^l3rii^  the  vtrjf  irregularly  coarse  griistomtj 
which,  on  Sherwood  Forest  and  in  other  situations,  I  mistakenly  represented  as  '^  gravel 
rock,**  in  most  of  my  early  writings  ?  The  Birchwood  Park,  and  the  Newbold  Astbury 
limestones,  occurring  in'  small  denudations,  from  whence  no  basset  edges  couUl  Ife  traced^ 
were,  in  181 1,  hesitatingly  referred  by  me  to  the  yellow  limestone  series  (Derb.  Bep.  i. 
409  and  461),  when,  but  for  a  complete  error,  as  to  ^'  an  upper  series  of  coals  abotv 
the  yellow  limestone  '*  (see  my  Index),  of  which  I  had  often  been  told,  I  should  hate 
associated  them,  either  with  the  shale  Umtstone^  or  with  the  first  limestone  rock. 

f  And  other  copies  in  my  possession.  I  am  happy  in  this  opportunity  to  menlioa, 
that  Mr.  McLaren  is  now  carrying  into  effect  the  instructions  which  he  received  from 
mc,  by  making  similar  surveys  of  the  districts  in  which  his  Grace's  oUier  mineral  pio* 
perties  are  situated.. 

t  See  Mr.  Westgarth  For8ter*B  Treatise  on  a  Section  of  StraU,  p«  89,  2d.  Edit. 
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in  Yorkshire^  that  near  to  the  edge  of  the  yellow  limestone, 
about  south-east  from  Wakefield,  the  highest  visible  rock  or 
stratam  of  all  the  great  coal-field  of  Yorkshire,  Derbyshire,  and 
Nottinghamshire,  might  be  found,  and  ought  to  be  carefully 
sought  for  and  ascertained;  but  which  interesting  service  to 
science  has  not  yet  been  performed  I  believe. 

The  late  Mr.  Edward  Martin,  whose  excellent  brief  account 
of  the  South  Wales  coal-field  is  printed  in  the  Philosophical 
Transactions  for  1806,  has  described  its  highest  valuable  seam 
of  coal  to  be  found,  only  in  a  local  patch  or  hummock,  between 
Neath  and  Llanelly,  but  has  not  mentioned  the  place ;  nor  has 
he  traced  the  bottom  line  of  the  trough,  which  he  merely  says^ 
'^  may  be  drawn  in  an  east  and  west  direction  through  the  middle 
of  the  basin/*  In  May,  1806,  Mr.  Martin  favoured  me,  by  trac- 
ing the  trough-Une  on  my  large  map  of  England  and  Wales,  by 
Gary,  from  which  I  beg  here  to  record  its  range.  Commencing 
westward,  it  enters  the  southern  part  of  Kidwelly  Marsh,  passes 
Penbre,  Llanelly,  Courty  Carney,  north  of  Pentalassa,  by  C5adox- 
ton,  Glyn-Carwg,  Llandevodwy,  Tonna-yodwr,  Eghvysilan, 
Eoergh,  Bedwas,  Mynyddyslwyn,  and  thence  curves  up  the 
Ebwith  Valley  to  near  Lanhiddel,  and  there  ends,  according  to 
Mr.  M.  the  dips  of  the  measures  from  the  north-west,  north, 
north-east,  and  east,  centering  there,  as  the  end  of  the  deep 
line  of  Trough. 

On  comparing  Mr.  Smith's  planning  of  the  Pontefract  rock 
with  the  interrupted  and  detached  observations  which  I  have  had 
opportunities  of  making  in  Yorkshire,  I  beg  to  point  out  (truth, 
being  my  object  on  all  occasions)  the  following  errors,  which 
have  been  committed  in  the  Yorkshire  map,  beginning  south. 
The  north  part  of  the  village  of  Tod  wick,  which  probably  stands 
on  the  Pontefract  rock,  has  been  represented  as  standing  on  a 
hammock  of  the  limestone,  but  whose  edge  does  not  proceed  so 
far  westward  by  near  a  mile,  1  beheve ;  and  the  limestone  is 
here  mistakenly  represented  as  detached  by  the  Pontefract  rock 
appearing  round  it  on  the  east;  but  the  large  quarry  of  limestone 
(tor  export  by  the  Chesterfield  Canal,  see  Derb.  Rep.  i.  411  and 
434,  and  iii.  318),  called  Pecks  Mill,  or  Dog-kennel;  and 
another  quarry  in  South  Anston  town,  east  of  the  church  (i.  41 1)^ 
clearly  prove  this  to  be  an  error. 

My  unfortunate  ignorance  of  the  unconformable  character  of 
the  Pontefract  rock,  when  surveying  this  border  of  Derbyshire 
in  1809,  prevented  my  considering,  as  now  I  think  probably 
may  be  the  fact,  that  from  near  South  Anston  town  to  the  town 
of  Kotherham  (see  Derb.  Rep.  i.  169),  this  same  rock  uncon- 
formably  stretches  out  upon  the  coal-measures,  having  its  west- 
em  edge  in  Todwick,  Conduit  Hill,  Aston,  Aughton,  Treton, 
Catline,  Brinkworth,  and  Eccleshall,  and  extenck  near  a  mile 
north-west  from  Rotherham,  along  the  Doncaster  road ;  and  I 
consider  my  friend  Smith  as  wrong,  in  representing  the  Rother- 
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ham  "  red  rock  "  (g),  and  the  "  Ackworth  rock  "  (c)  as  entelipg 
Derbyshire,  west  of  Pebley  Lane ;  believing  that  these  rocks  in 
proceeding  southward  pass  under  the  edge  of  the  Pontefract 
rock  and  diBappear  before  they  quit  Yorkshire, 

The  thirteenth  grit  rock  of  the  Derbyshire  series,  on  which 
Killamarah  church  stands,  seemed  proved,  as  well  by  its  basset 
edge  as  by  the  ironstone  rakes  worked  on  both  sides  of  it,  to 
range  northward  by  Belk  Lane,  east  of  Wales  Wood,  west  of 
Swallownest  coUiery,  by  Park  Hill  and  Folken  (and  having 
crossed  the  Rother),  by  Orgrave,  east  of  Highhazles  coUieiy, 
through  the  western  part  of  Tinsley  village  (and  having  crossed 
the  Don),  east  of  Massborongh,  ike. 

On  the  west  and  south-west  of  the  village  of  Kippax,  Mr. 
Smith  has  omitted  to  notice  a  point  of  the  Pontefract  rock,  which 
spreads  out  beyond  the  village  of  Great  Preston,  and  has  upon  it 
two  detached  hummocks  of  yellow  hmestone,  which  last  he  has 
placed  too  far  north.  From  Berwick  in-elmet,  the  Pontefract 
rOck  has  been  coloured  1^  mile  too  far  down  the  Aberford  Vale. 
At  the  same  time  that  this  remarkable  unconformable  projectioD, 
watits  extending  li-  mile  further  west,  so  as  to  surround  and 
nnderlie  four  detached  hummocks  of  the  yellow  limestone, 
which,  most  unfortunately,  my  friend  has  wholly  omitted  to 
notice  ;  because,  I  think,  the  sandy  rock  supporting  these  four 
hummocks,  and  resting  upon  the  edges  of  five  of  the  gritBtone 
rocks,  and  six  of  the  coal  shales  of  ray  Derbyshire  series,  pre- 
sents, when  taken  in  connection  with  the  facts  of  the  Garforth 
colliery,  and  the  "  shell  ironstone "  rake  (in  my  ninth  coal 
shale,  Derb.  Rep.  i.  217  and  414),  near  at  hand,  the  com- 
pletest  case  of  Ifie  uncouforniabkness  of  the  Pontefract  rock,  and 
(hose  above  it  in  the  new  series,  which  can  anywhere  be  found 
in  the  same  space. 

The  largest  and  most  western  of  these  limestone  hummocks 
liea  on  the  north  of  Seacroft  village,  and  east  of  Rounday  Farm, 
which  last  gives  name  to  the  large  old  shallow  quarries  worked 
in  this  hummock,  which  is  a  very  flat  one,  containing  apparently  , 
only  the  lower  yellow  beds  (below  the  "  blue  beds  "  mentioned 
in  Derb.  Rep.  i.  157  and  408,  and  ii.  409),  covered  in  great  part 
by  an  alluvial  clay  patch,  which  stretches  thence  north-east  for 
limile. 

The  second  of  these  hummocks  is  around  Bavnbow  houses; 
Berwick  town  stands  on  the  next,  which  hummock  is  about  a 
mile  long  north-east  and  south-west,  and  half  as  wide;  and  the 
last  and  smallest  of  these  hummocks  lies  north  of  the  last,  and 
north  and  west  of  the  Brooks,  meeting  on  the  north  of  Berwick: 
It  is  in  part  covered  by  alluvial  clay. 

The  next  projection  of  the  Pontefract  rock  which  has  been 
omitted,  extends  west-south-west  from  the  continuous  edge  of 
the  limestone,  and  incloses  the  conspicuous  Hmestone  hummock 
of  ElatoR,  where  tJiere  are  quarries^  and  which  Umeston^  U 
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BQiTonnd^d  by  dots  for  colouring  on  the  map  of  my  friend.  In 
the  next  place,  a  hummock  of  the  Pontefract  rock  haft  been 
omitted  on  the  north-west  side  of  Bardsea  village  (Derb.  Rep. 
ii.  410,  note).  Another  id  omitted  under  East  Keswick  village; 
and  a  point  bf  the  same  rock,  north  of  the  Wharfe  River,  extend- 
ing from  near  Wood  Hall,  under  Carlston  Hill  House,  where 
there  are  ^tstone  (quarries  in  it. 

In  dddilion  to  which,  my  fKend  has  omitted  to  show  a  remark- 
able denudation,  through  which  the  Wharfe  River  passes  in 
CoUingham  parish ;  wherein  for  I4.  mile  in  a  north-west  and 
south-east  direction,  and  a  mile  in  some  places,  transversely 
measured,  the  second  coal  shale  is  laid  bare  of  its  unconformap- 
ble  coverings.  Also  the  southernmost  of  tWo  singular  hum- 
mocks of  the  limestone  on  the  neck  of  the  Pontefract  rock  sepa- 
rating this  denudated  tract  from  the  coal-fleld>  is  omitted. 

1  must  now  return  to  the  border  of  Derbyshire,  and  speak  of 
iik^  rock  which  Mr.  Smith  marks  (n),  and  denominates  '*  flag- 
stone :  **•  it  is  my  fourth  grit  rock  (Derb.  Rep.  i.  164,  423,  and 
427,  &c.),  and  my  third  coal  shale  lies  under  and  west  of  it,  pro- 
ducing, as  Mr.  S.  truly  states,  *'  ganister  stone,"  to  which  I  will 
stdd,  excellent  fire  clay,  which  are  its  chief  characteristics. 
From  near  Sheffield,  past  Penistone,  Huddersfield,  and  Halifax, 
and  so  on  north-westwatxl  to  near  Swill  Hill,  the  range  of  this 
fourth  rock  is  shown  with  sufficient  accuracy,  except  as  to  the 
double  commencement  and  western  of  the  two  courses  coloured 
for  this  rock,  from  Whiriow  to  Stock  Bridge ;  but  the  remainder 
of  its  course  on  tlie  map  I  consider  to  be  completely  erroneous. 

Near  to  Swill  Hill,  tnis  fourth  rock  has  arrived  at  its  modt 
western  extension  in  the  bottom  of  the  general  trough  in  the 
Yorkshire  coal-field,  which  trough-line  ranges  from  somewhere  near 
South-£lmsal,  already  hinted  at  in  p.  273,  as  a  place  south-east  of 
Wtikefield,  at  the  edge  of  the  Pontefract  rock,  and  probably 
passes  Wakefield,  Wood  church,  Birstal,  and  High  Farnley,  on 
the  north-east  in  each  instance,  and  thence  near  Swill  Hill,  and 
sn  on,  passing  south  of  Pendle  Hill,  into  the  Burnley  and  Black- 
bum  coal-field,  in  Lancashire. 

From  the  bottom  line  of  this  important  trough^  near  to  Swill 
Hill,  the  basset  edge  of  this  celebrated  fourth  rock,  has  a  general 
Course  of  about  east-north-east,  passing,  I  believe,  along  the 
northeiii  verge  of  Bradford  Dale  to  the  town  of  Bradford ;  from 
whence  I  have  ascertained  its  course  to  be  along,  or  not  far  from, 
the  Toll  Road  towards  Leeds,  until  within  half  a  mile  of  Kirk- 
stal  Bridge,  when  this  rock  descends  obliquely  under  Armley 
Hall,  and  crosses  the  Air  River  about  a  mile  below  the  Bridge  ; 
from  whence  its  course  is  for  the  next  mile  about  north-north- 
West,  between  Kirkstal  and  Burley.     From  hence  an  east-north- 

*  WUcfa  is  «n  iU-ohosen  name ;  because  half  a  dozen  oi  the  lower  coal-measnie 
T&cksy  produce,  in  particular  quanics,  excellent  Aagstonef,  difficnltlj  distinguiihaMa 
fiom  those  of  ^e  fourth  zock. 

t2 
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east  course  is  resumed  by  iu  basset,  passing  south  of  1         

village,  and  north  of  Woodhouse  village,  wbere  llitie  are  large 
flagstone  uuarriea  in  it ;  and  about  half  a  mile  nortli-west  iTom 
these,  on  Hedingly  Common,  fire-clay  and  ganister  are  dug  in 
the  third  coal  shale,  and  coarse  third  grit,  north  of  this,  near 
Mean  Wood  (see  Phil.  Mag.  vol.  xxxix.  p.  102). 

From  the  Woodhouse  quarries,  this  fourth  rock  passes  on  the 
south  of  Potter  iS'ewton  and  Chapel  Allerton,  north  of  Allerton 
Gledhow,  past  Rounday  flagstone  quarries,  north  of  Redliall 
Houses,  by  Berkby  Farm,  past  Thomer  flagstone  quarries  ;  and 
soon  after,  this  rock,  with  an  easy  dip  about  south-east,  disap- 
pears* under  the  edge  of  the  unconformable  Poiitefract  rock, 
on  the  south  of  Thomer  village. 

The  northern  edge  of  the  third  grit  rock,  from  the  excellent 
and  welUkuown  quarries  at  Bramley  Fall,  by  the  Leeds  and 
Liverpool  Canal,  ideclines  obliquely,  and  crosses  the  Air  River, 
about  a  mile  above  Kirkstal  Bndge :  thence  its  course  is  up 
Hascar  Wood,  and  proceeds  thence  mostly  with  a  very  bold  and 
decided  northern  edge,  until,  on  the  south  side  of  Bardsey  vil* 
lage,  this  rock  also  disappears  under  tlie  Pontefract  rock,  in  the 
same  place  and  manner,  as  Mr.  Smith  has  mistakenly  shown, 
with  regard  to  the  lower  or  northern  edge  of  the  rock  ((),  which 
he  calls  the  "  Bradgate  rock ; "  but  why  it  is  so  named  I  do  iiot 
know. 

The  existence  of  ganister  (galliard,  or  crowstone),  and  the 
prevalence  of  clays  adapted  to  the  uses  of  the  potter  (like  those 
of  Newton,  anciently),  and  the  makers  of  furnace  bricks,  lying 
as  floors  to  their  coal  seams,  has  been  ascertained  at  short  dis- 
tances, throughout  the  course  between  the  third  and  fourth  grit 
rocks,  indicated  above,  as  regularly  here  as  in  Derbyshire  (almost 
to  the  neighbourhood  of  its  county  town),  wherein,  these  import- 
ant features  of  the  coal  series  were  first  ascertained,  and  such 
details  published  in  its  county  report,  as  can  leave  no  kind  of 
doubt  on  the  subject 

In  the  manner  above  described,  the  strata  northward,  continue 
to  have  a  south-eastern  dip  (which  would  have  been  a  south- 
south-west  dip,  but  for  the  deepening  of  the  trough  line  in  each 
stratum,  to  the  east-south-east,  or  nearly)  into  the  great  trough 
of  coal-measures  herein  described;  in  consequence  of  which, 
my  second  grit  rock  approaches  and  passes  uncler  the  Pontefract 

■  There  can  be  Lule  leuon  for  doubt,  Uiat  oflcr  (he  baiaet  edge  of  this  fourth  rock 
hu  paueil  lomc  dinlBtice  under  the  yellow  limeaUHie,  it  lu.ni  northward,  and  hu  ui 
uniniCTTupied  course  under  its  unconfurmsblc  cover,  into  Durham,  and  ihat  there,  some- 
where  near  to  Morion,  Bolam,  or  IlrusMlton,  ihis  iiupoctant  rock  emerged  nj^ain  Eroni 
under  Ihc  I'ontefroct  rock,  and  has  doubtlu>!i  a  long  course  acrosB  that  count;  and  Nur- 
lliumbeilaiid,  which  coune  I  could  ascerUin  and  depict  as  certainly,  I  think,  aa  several 
yean  ago  I  lUd,  a>  to  94  mileE  of  its  course  across  Derbf  shire  and  Yorkshire  liee  niil. 


Mbk,  vuLUkxiil.  p.  10^),  and  as  to  a  great  m 
^*-.1,M»g.  rol.jdir.  p.  166).     Why  has  tliis  m 


nany  miles  of  its  course  in  FUntshirt 
natter  slept,  and  no  one  attempted  ic 
w  nici»  of  ibe  W«ai  uid  ths  T/QB  Gaal.li«ld  f 
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tmconfonnable  rock,  somewhereabout  the  junction  of  the  sneeta 
"pit  Mr!  Sn^it&'s  map,  perhaps,  leaving  then  my  first  c6al  shale 
t>n  the'surface,  in  contact  with  and  passing  under  the  Pontefract 
^roek ;  and  it  is  this  coal  shale  which,  in  such  case,  prodnoea 
^  "the'Harrowgate  medicinal  spaws :  unless  indeed  both  the  second 
"(ind  the  first  grit  rocks  hare  passed  under  the  Pontefract  uncon- 
formable rock,  before  we  arrive  so  far  north  as  these  spaws?; 
^der'which  last  circumstances,  these  celcbrared  springs  will  be 
referable  to  my  "  limestone  sAn/f ." 

But  whichever  of  these  may,  on  a  rigid  investigation,  prove 
to  be*  the  fact,  it  will,  I  think,  certainly  result,  that  9.  strata  ridge 
(which  may  not  be  easily  definable  by  a  line  on  the  map,  or 
Ivilliout  careful  levelling^,  owing  to  this  rid^e  in  the  upper 
measures,  having  an  irregular  rounding  summit),  will  be  found 
emerging  from  under  the  edge  of  the  Pontefract  rock,  some- 
where not  far  from  Thornton  Chapel;  and,  proceeding  west- 
^watd  by  Pateley  Bridge,  there,  either  my  shale  limentone  or  the 
first  limestone  rock  emerges  on  the  surface  of  this  ridge  in  a 
local  denudation,  extendin<;  to  near  Raven's  Cross-:  thence  this 
"btrata  ridge  probably  dechncs  southward,  and  ranges  through 
"tiie  smaller  denudated  tract  of  limestone,  north-east  of  Barden ; 
'then  bending  again  northward,  it  probably,  near  Bumsal,  enters 
a  more  extensive  denudated  tract,  proceeds,  perhaps,  by  Kirkhy- 
mallam  Dale,  and  then  bends  so  much  northward  as  to  pass 
Settle,  and  proceeds  on  the  north  of  Clapham  and  Insleton ; 
passing  thus  north-east  of,  and  occasioning  the  dip  soum-west- 
'ward  into  the  Black  Burton  coal-field. 

'  '    Generally  speaking,  the  strata  ridge  last  described  should  be 

"  considered  as  the  boundary  northward,  of  the  great  Yorkshire 

I  boal-field;  and  that  to  the  northward  of  this  strata  ridge,  a 

'''district  of  undulating  strata  commences,  and  the  same  are  dis- 

'bosed  in  s6v6ral  strata  troughib,  ranging  eastward  and  westward, 

'  and  are  separated  by  corre9ponding  strata  ridges,  through  the 

"  remainder  of  the  county;  and,  peniaps,  it  is  the  same  m  the 

south-western  parts  of  Durham.    On  this  principle  I  should,  if 

Entering  on  a  survev  of  the  local  coal-fields  of  this  northern  part 

.  'df  Yorkshire,  search  northward  of  Thornton  Chapel,  before  con- 

!  I^tm^ed  to  stand  on  the  great  strata  ridge,  for  the  emerging  of 

'the' first  grit  rock*  (dipninjg  north-eastward,  and  covered  more 

;  northerly  by  the  first  coal  shalef)  fi^ni  under  the  unconformable 

m  : 

*  My  first  grit  rock  may  probaUy  be  Gompiued  in  No8.  104to  95  m  Mr.  W.  Fon^ 
\p\  **  Section." 

f  Part  of  my  flnt  coal  shale  probably  appears  in  bis  Nos.  94  to  91,  and  the  remain- 
lite  6flfab  shafo  is  omitted,  I  tUnk ;  eqiedally  as  Mr,  F.  himself,  in  p.  9S,  suspects 
'  ^a^me  strata  to  be  here  omitted ;  but  the  number  and  thiekness  of  tfacae  (mdvdiDg,  pro- 


7  ties  of.BuriiamorNorthumberiandf;  aodirdus  pOone  there  any  where  implied  to  the 
^•••auiijngafwadi? 
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Poptefract  rock  ;  and  this  first  grit  rock,  I  doiibt  not  it  woutd 
appear  to  be  which  my  friend  has  represented  as  surrouadtu^ 
weitwardly  the  trougli  of  lower  coal  meiksures  on  the  we&t  of 
MashacQ ;  but  which  rock,  mistukenly  has  beea  coloured  aa  r 
continuation  from  Swill  Hill,  mentioned  p.  275,  of  his  '■  ftag- 
stoae  rock,"  answering  to  my  fourth  grit. 

Similar  remarks  apply  to  the  smaller  coal  trough  on  the  west 
of  Patrick  lirompUii,  although  its  strata  are  in  part  covered  and 
superficially  bounded  on  the  east,  by  unconformable  upper  red 
marl,  overlapping  previously  the  yellow  hmestones  and  their 
intervsnipg  gypseous  marl,  and  then  the  edge  of  the  Pontefract 
rock,  in  these  parts. 

i  will  now  only  further  remark,  thr-.t  the  cause  of  the  disap- 
pojntfaienta  seems  now  apparent,  from  the  boreings  made  some 
years  ago  in  search  of  coals  on  the  west  of  East  Kigtoa  villaga, 
south  of  the  Wharfe  River,  and  westward  of  Sicklin  Hall  aqd 
Spofforth,  on  the  north  of  the  river,  as  well  as  those  older  tri^ 
doubtless  niade,  but,  perhaps,  not  recorded,  in  the  CoUinghaiB 
denudation,  mentronea  p.  275,  viz.  that  no  thick  or  valuable 
Beam*  of  coal  occur,  in  io  low  a  part  of  the  carhuuiferom  Hries  : 
but  which  spots,  even  yet,  it  would  seem,  ray  friend  considers 
to  have  strata  higher  in  the  aeries  than  the  fourth  grit  rock,  the 
usuaUimit  downwards,  in  these  parts,  ofmai'ketable  seams. 
I  am,  Sir,  yours,  &c. 

John  Fauus. 


Article  VIII. 


Memoir  illustrative  of  n  general  Geological  Mil ii  of  the  principal 
Mountain  CAaim  of  hnrope.     By  the  Rev.  W.  D.  Convbeare. 

FRS.&c.  J        •■        '  '       ■ 

(_CDiMaiicdfiomp,HS.) 

*^*  In  citing  the  authority  of  Boue  as  confirming  the  opinions 
of  Prof.  Buckland  and  myself,  with  regard  to  the  dlEtinctiop 
between  the  todicliegeiide  and  old  red  sandstone  of  England,  I 
was  not  aware  that  he  bad  formerly  entertained  difl'erent  views ; 
this  I  have  since  learned  from  his  memoir  on  Germany,  inserted 
in  the  volume  of  the  Wernerian  Transactions  recently  published. 
That  memoir,  however,  was  read  in  the  beginning  of.  1822, 
before  the  appearance  of  the  arguments  on  this  subject  brought 
forward  in  tne  "  Outlines."  Since  that  period,  M.  Bouc  na» 
enjoyed  opportunities  of  studying  many  other  localities  of  this 
formation,  and  has,  with  a  candour  that  does  him  honour,  made 
the  concession  which  1  have  quoted;  the  letter  I  have  cited 
bears  date  Vienna,  Jan.  14,  1823,     It  maybe  cons)<jered, there- 
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fore,  as  couveyipg  his  matured  opiaion,  and  as  1  have,  ■  througl^ 
his  corresponaept,  his  sanction  in  extracting  any  observation^ 
that  appeared  to  me  important,  my  citation  may  be  regarded  as 
an  aaihentic  declaration  of  his  present  views.  I  have  thought 
this  explanation  necessary  to  remove  any  apparent  contradiotioa 
between  it  and  the  memoir  alluded  to.  I  need  not  add  that  his 
testimony  on  my  side  derives  additional  weight  from  the  circum^ 
stapce,  that  his  judgment  was  not  hastily  formed,  but  the  rosuU 
of  ft  slow  conviction. 

The  Stories  of  Lias  and  Oolites^  Mmchelkalk,  and  Jura  Kalksfein^ 

This  system  viewed  generally  consists  of  a  series  of  alternate 
ing  deposits  of  clay,  and  ofhmestones  of  a  texture  considerably 
more  earthy  and  less  compact  than  those  of  ^  the  preceding 
epochs,  and  often  oolitic.  These  are  strongly  contrasted  also 
with  the  earlier  formations  in  the  very  important  circumstance 
of  their  zoological  character,  I  mean  the  nature  of  the  organie 
remains  which  they  contain,  as  they  appear  to  preserve  the 
traces  of  a  very  different  and  more  advanced  state  of  animal 
population  in  the  waters  beneath  which  they  were  accumulated. 
In  speaking,  however,  of  the  earlier  formations,  I  would  be 
understood  to  mean  those  earUer  than  the  alpine  limestone  ;  for 
the  alpine  limestone  is  clearly  in  this  respect  connected  more 
nearly  with  th^  subsequent  than  antecedent  order  of  things;  and 
these  observations  should,  therefore,  in  strict  propriety,  have 
stood  at  the  head  of  that  formation;  but  since  the  organic 
remains  in  that  series  are  rather  of  local  than  common  occur^r 
rence ;  whereas  in  the  present  they  form  a  striking  and  general 
character,  this  deviation  from  the  rigour  of  method  may  be 
excused.  The  vertebral  class,  of  which  rare  and  faint  traces 
alone  occur  in  the  older  rocks,  presents  in  these  a  rich  and  most 
interesting  addition  to  the  lists  of  animals  now  existing^ ;  these 
principally  belong  to  the  order  of  oviparous  and  amphibious  ani« 
pials  ;  but  exhibit  in  some  instances  an  organisation  which  would 
fit  them  rather  for  a  life  entirely  aquatic  than  one  divided 
between  both  elements  (e.  g.  the  ichthyosaurus),  and  appear 
to  bear  the  same  relation  to  the  actual  genera  that  the 
cetacea  do  to  other  mammalia:  others,  however,  are  like 
their  recent  antitypes  fitted  for  moving  both  in  the  land  and 
water.  In  this  zooIoct  of  a  former  world,  we  count  several 
species  of  the  crocodile  (England  and  France  afford  four  at 
least  which  may  be  distinguished) :  these  do  not  ag^ree  spe- 
cifically with  any  of  the  varieties  now  known  to  exist ;  but 
the  differences  are  very  slight,  often  indeed  less  marked  than 
between  the  recent  species ;  there  is  no  room,  therefore,  to 
doubt  that  their  general  habits  were  similar.  Were  these 
species  capable  of  enduring  the  cold  of  hieh  latitudes,  and  there 
batching  tcueir  eggs  ?  or  did  they  migrated  or  was  the  tempera- 
ture of  pur  planet  then  higher  than  at  present?  Some  Tanetiet 
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of  recent  crocodiles  have  been  foimd  out  at  sea  a  considerable 
distance  from  the  land.  It  becomes  the  inquisitive  spirit  of 
science  to  propose  these  problems ; — it  becomes  the  modcBty  of 
that  spirit  to  hesitate  in  attempting  (without  more  ample  data 
than  we  at  present  possess)  their  eohition.  Many  other  genera 
referable  to  the  great  order  of  the  liiard  family,  but  evidently 
partially  or  entirely  aquatic,  which  have  either  entirely  vanished 
from,  or  {and  this  is  from  their  bulk  and  striking  appeai-ance  very 
improbable)  remain  undetected  in  the  actual  state  of  animated 
nature,  are  preserved  in  these  beds  to  exercise  the  researches  of 
the  comparative  anatomist.  We  already  reckon,  and  the  subject 
is  yet  far  from  exhausted,  four  distinct  genera  of  this  kind 
(1.  The  fossil  saurian,  of  Maestricht ;  2.  That  of  Stonesfield, 
megalo  sauriis;  3.  The  piesio  saurus ;  4.  The  ichthyosaurus); 
many  of  these,  the  latter  especially  (which  unites  to  the  head  of 
a  hzard  the  vertebral  column  of  a  fish,  and  combines  the  modes 
of  progression  peculiar  to  each),  present  links  as  important  as 
striking  in  the  great  chain  of  animal  being :  the  lines  of  Lucre- 
tios  are,  therefore,  in  one  sense*  philosopliically  true  : 

Multaque  turn  tellua  edam  portenta  cr^arc 
OmaUi  'Btmiri  faria  membrisqiic  CDoria, 
MulUquc  tuni  intcnisH  animantum  siecU  ni!cC9se  tnl. 

Turtles  more  or  less  approaching  to  the  recant  are  likewise 
found.  Here  again  we  have  some  presumption,  though  cer- 
tainly no  proof,  of  a  warmer  chmate. 

Mingled  with  these  remains  (though  in  such  small  quantity  as 
to  show  that  they  have  been  casually  brought  from  a  distance, 
while  the  former  are  found  under  circumstances  which  indicate 
their  having  lived  and  died  in  their  present  sites),  are  the  disjecta 
membra  of  land  animals  (the  didelphys  of  Stonesfield),  of  birds 
(also  Stonesfield),  and  of  coleopterous  insects  (also  Stonesfield), 
sufficiently  proving  that  the  earth  and  air  were  peopled  with  life 
W  well  as  the  waters. 

The  vegetables  of  this  series  are  dicotyledonous  as  well  as 
monocotyledonous.  The  shells  are  characterized  by  the  disap- 
pearance of  many  of  the  genera,  and  most  of  the  species,  belong- 
mgto  the  transition  and  carboniferous  series,  and  the  introduc- 
tion of  many  new  genera,  almost  all  the  species  being  also  new; 
scarcely  indeed  a  single  species  can  be  identified.  The  same 
remark  applies  equally  to  the  zoophytes. 

In  one  mstance,  that  of  the  encrinites,  Mr.  Miller  has  made  an 
observation  as  important  and  beautiful  as  it  is  original.  This  very 
interesting  order  of  animals  considered  merely  in  the  relations  of 

•  Not  certainly  in  (hat  which  bears  an  aspecl  favouralile  to  materialinn,  for  it  it 
imposrible  to  point  out  instaricea  of  design  nioie  suiking  or  beantiiul  ttan  are  nften 
■xhitHted  in  die  utructiire  of  ttiese  tbsaii  sniinalj.  Tlius  much  evta  in  the  pieHiil  ' 
obsouity  of  Ihe  subject  we  can  perceive  ;  and  did  we  fully  know  the  viirious  revoluuots 
of  our  planet,  we  should  doubtless  find  ftesh  rearoii  tn  admire  the  adjiptnlion  of  iw 
Gvitig  oecapanCa  bi  iia  existing  stale  at  every  sucoeuive  period. 


1.   Upper  Oolitic 
system. 
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ihift  structore,  divide  themselves  into  two  well  marked  and  distinct 
series.  Now  of  these  one  only  is  found  in  the  older  rocks ;  the 
other  is  confined  to  those  more  recent  than  the  coal  formation. 
It  is  very  probable  that  ulterior  researches  may  extend  similar 
conclusions  to  many  other  classes;  it  is  impossible  that  the 
subject  should  be  in  better  hands  than  those  of  the  ajithor  just 
alluded  to,  whose  unwearied  patience  in  the  investigation  of 
those  minute  details  which  afford  the  only  sure  grounds  for  such 
an  induction,  is  joined  to  tliat  philosophical  spirit  of  generalisa- 
tion which  can  alone  combine  tnem  into  a  luminous  system. 

The  series  of  this  system  in  England  where  it  has  been  most 
fidly  studied,  consists  of  three  great  deposits  of  a  calcareo-argilla- 
eeous  character,  alternating  with  three  others  of  calcareo^ili- 
ceous  matter  and  of  oolitic  limestones. 

^a.  Ar^llo-calcareous  Purbeck  strata,  sepa- 
rating the  iron  sand  and  oolitic  series. 

b.  Oolitic  strata  of  Portland,  Tisbury,  and 
Aylesbury. 

c.  Calcareous  sand  and  concretions  (Shot- 
over  hill  and  Thame.) 

d.  Argillo-calcarcous  formation  of  Kimme- 
ridge  and  the  vale  of  Berks,  separating 
the  oolites  of  this  and  the  next  sytem — 
Oaktree  clay  of  Smith  (generally). 

ftf.  Oolitic  strata  associated  with  the  Coral 

rag  (Pisolite  of  Smith). 
&.  Calcareous  sand  and  grit, 
c.  Great  Oxford  clay  (Clunch  clay  of  Smith) 

separating  the  oolites  of  this  and   the 

ne^t  system. 

"a.  Numerous  oolitic  strata,  occasionally  sub- 
divided by  thin  argillaceous  beds;  in- 
cluding the  Combrash,  Forest  marble, 
schistose  oolite  and  sand  of  Stonesfield 
and  Hinton,  great  oolite,  and  inferior 
^ .     oolite. 

h.  Calcareo-siliccous  sand,  supporting  and 

passing  into  the  inferior  oolite. 
c.  Great  argillo-calcareous  formation  of  lias 
and  lias  marie,  constituting  the  base  of 
^    the  whole  series. 

N.  B.  This  list  is  in  a  descending  order. 

The  most  probable  analogies  of  these  with  the  continental 
formations  appear  to  be  the  following,  in  which  I  have  inverted 
the  preceding  order,   and  followed  the  ascending  series. 

1.  L%a%  (3.  c),  Muschelkalkj  and  inferior  Beds  of  the  Jura 
Limestone. — ^There  is  still  some  doubt  wnether  the  termmuschel- 
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kallc  Uiay  tiot  be  applisd  to  more  than  ooe  fonnation  :*  firit,  it » 
HoqfietimeB  applied  to  the  Wurtzbourg  limestone,  wnioh  Kefer- 
stein  classes  with  the  alpine,  and  which  has,  therefore,  been  eo 
coloured  in  the  accompanying  map  on  his  authority,  though  I 
have  already  expressed  my  own  inclination  to  consider  it  a,i 
representitig  our  lias.  Secondly,  there  is  less  doubt  that  the 
rocks  to  which  the  name  musc.helkalketein  have  been  applied  in 
the  north  of  Germany  (where,  I  behave,  it  was  originally  adopted) 
are  equivalent  to  our  lias.  Thirdly,  it  is  certain  that  most  of 
the  beds  commonly  included  under  this  designation  on  the  north- 
west and  north  of  the  Jura  chain  and  the  Kauhe  Alp,  extending 
into  Wurtembour^,  &.c.  are  identical  with  our  lias,  as  aUo  ths 
bads  underlying  the  oolites  of  the  cotfe  d'or  in  the  north-east 
of  France,  extending  towards  Metz,  &c.  &c. 

2.  Snndstone  of  the  inferior  Oolite  {3  b). — Arenaceous  andiron 
shot  beds  are  interposed  between  the  Jura  lias  aud  oolites  near 
Lona  lo  Saulnier,  and  through  the  whole  northern  escarpment  of 
that  chain,  and  its  prolongation  the  Hauhe  Alp  {Eisen  sandstein 
of  Kefentein).     According  to   Hauaaman  and  Keferstein,  the 

?uadersBndstein  in  the  north  of  Germany  is  similarly  placed ;  but 
suspect  that  more  than  one  formation  may  be  confounded 
under  this  denomination,  and  the  local  circumstances  under 
which  it  occurs  are  such  as  to  render  the  determination  of  the 
question  difficult. 

3.  The  other  divisions  of  the  aeries,  including  alt  the  beds 
which,  properly  speaking,  can  be  termed  oolites,  resemble  one 
another  so  much  tnat  their  individual  identification  with  those  of 
the  Continent  can  hardly  be  expected  in  the  present  state  of 
science;  if  indeed,  which  seems  very  questionable,  a  close 
agreement  in  these  minor  features  of  arrangement  really  exists, 
through  very  extensive  tracts,  and  in  veiy  distant  sites.    Such  a 

f  M.  Boue  appears  to  b  of  opinian  that  the  muaGhElkalliEtcin  of  Central  Germany 
is  Hot  oui  lias,  but  a  fonustioa  wanting  in  England,  and  intermedinto  between  the  now 
Ted  Bandatane  and  liiu  being  aepaiated  from  the  latter  by  the  quadecsandsteia ;  tto  that 
the aKmding  Ktieti is :  I.  Nev  red  sandstone;  [Id.  Muechelk^liEteio  ;  3.  Quadersand- 
atein]  4i  Liu  and  oolites,  the  fonnations  bctveea  bracketa  being  absent  in  Englaod. 
He  dies  a  section  tiear  Ambcrg  in  confirmation  qf  this  position,  ITiis  debateable  ground 
refera  prinripaliy  to  the  Wutiibourg  liialrict,  and  the  country  estendinR  thente  lowarda 
the  mntieiH  of  BohetnJa.  I  heX  that  it  i!i  more  important  at  pteaect  lo  stale  difficulties 
of  this  kind  than  attempt  an  haslj  lolution.  I  ihall  return  to  this  subject  in  tracing 
ths  couruof  tliEseronoationi;  on  the  whole  I  cen^nlf  incline  to  the  view  which  I  have 
indicated  in  the  text.  Those  who  distinguish  the  muachelkalk  as  a  peculiar  formation 
refer  to  two  principal  localttiei ;  first,  the  platform  of  Wurtzbourg  (which  has  been  juat 
mentioned) ;  and,  aecondlj',  in  the  North  of  llermany,  at  Goettingen,  &.C.  they  conuder 
it  as  characterized  from  tlie  lias  by  the  absence  of  the  alternating  argillaceous  strsta  so 
common  in  that  formatifln.  It  is  ai)  earthy  limeitone,  generally  of  pde  eohmn  (greyish 
or  yellowish ),  has  some  suborduiate  marly,  arenaceous,  and  oolitic  beds,  with  occauooal 
layers  and  nodules  gf  chest;  its  peculiar  petrifactions  are  :  Oiamilea  striatus,  Uelenmitea 
paailloaus,  Auimoniies  amalteus,  A.  nodoaus,  A.  angulatus,  A.  papyracEUS,  NantiliteE 
odaluB,  Duccinites  gro^us,  Trochilitet  lains,  Turbimtesceihhiua,  Alyaiitcs  ven- 
osuB,  Fcctiniles  reticulatus,  Ostracites  spondyloides,  Terebratulites  fragilis,  T.  vul- 
garis, Gnpliites  cytnhlum,  O.  suillus,  Mytulites  socialia,  Pentacrinite:  vulgaris,  £iicfi~ 
-"a  lililRinmi,    Sw  also  the  note  of  i&.  Boui  m  the  north  of  Offiuan]'. 
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correspondeDcey  however,  m^y  certainly  be  tn^ced  pa  the  oppo* 
site  shores  of  the  British  channel,  and  there  seen)  to  be  strong 
indicatiQiis  of  the  p?ime  kind  in  the  Jura  chain. 

Distribution  of  this  Series. 

(A.)  England. 

A  line  drawn  from  the  north-east  of  Yorkshire  to  the  sQuthr 
west  of  Dorsetshire  will  nearly  indicate  the  western  aqd  inferior 
limit  of  this  series.  The  lias,  however,  extends  westwards  from 
this  boundary  on  both  sides  the  British  Channel  in  Somerset- 
shire and  Glamorganshire.  The  eastern  and  superior  Umi^ 
follows  a  line  nearly  parallel  to  the  former,  and  between  20  an^ 
41  miles  to  the  soutn-east  of  it.  The  three  systems  of  oolites 
form  as  many  pasallel  ridges  of  hills  separated  by  intermediate 
valleys,  folio wmg  the  course  of  the  intermediate  clays .    Thp 

great  or  third  oolitic  system  fqrms  the  most  extensive  and  con- 
iiuous  of  these  ranges.    The  phains  presented  by  the  other  twp 
are  more  partiaJ,  aad  interrupted  through  considerable  interval^, 

(B.)  Other  British  Islands. 

The  British  Islands  present  no  traces  of  these  formations 
beyond  the  limits  above  assigned,  with  the  exception  of  the  lias, 
which  occurs  in  Ireland  in  the  county  of  Antrim,  near  the  south* 
east  border  of  the  basaltic  district ;  in  the  Isle  of  Sky,  and  some 
other  of  the  Hebrides. 

(C.)  France. 

1.  In  the  Denudation  of  Boulogne ^--^The  escarpment  of  the 
chalk  sweeps  round  a  semicircular  tract,  in  the  centre  of  which 
this  town  is  placed,  with  a  radius  of  about  12  miles  distance. 
The  ffreen  sand  follows  the  fort  of  this  escarpment,  and  may 
al^o  DQ  traced  on  the  north-east  of  Uissant,  and  the  hills  close 
to  Boulogne,  on  which  Buonaparte's  tower  is  built,  are  capped 
with  strata  of  ferruginous  sand,  possibly  our  own  iron  sand. 
But  instead  of  these  formations  occupying,  as  in  the  corres- 
ponding tract  in  Kent  and  Sussex  on  the  English  side,  the 
whole  of  the  denuded  area,  we  find  the  coast,  through  the 
greater  part  of  its  breadth,  lined  with  a  calcareo-argillaceous 
f ormatioa  which  underlies  the  sand  last  mentioned ;  this  may 
be  studied  in  the  cliffs  on  either  side  of  Boulogne,  whicb>  how- 
ever, are,  from  the  nature  of  the  material^  in  a  very  crumbling 
state. 

One  of  the  upper  beds  of  this  formation  consists  of  a  remark- 
able calcareo-sihceous  grit.  Boulogne  is  principally  built  of 
this  rock.  It  often  forms  the  upper  stratum  of  the  cuffs  on  the 
north-east  of  that  town,  and  is  particularly  abundant  at  a  place 
called  le  Creche,  between  it  and  Uissant*  This  rests  on  some 
beds  of  argiUacepus  limeatone;  aepi^rated  by  clay ;  ftnd  along  the 
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bottom  of  this  clift'  is  found  a  coarse  limrstone  of  a  brown 
colour,  full  of  cornua  aminonis,  turbinated  univalves,  8tc. 

These  alternations  of  argillaceous  and  calcareous  beds  con- 
tinue to  extend  into  the  interior  towards  the  east  of  Boulogne. 
In  a  deep  pit  sunk  at  Souverain  Moulin,  about  five  miles  from 
the  town  in  that  direction,  ina  fruitless  attempt  to  procure  coal, 
the  workmen  passed  through  12  such  alternations,  and  then 
pierced  a  solid  calcareous  rock  100  feet  in  thickness,  containing; 
ammonites.  Below  this,  occurred  a  thin  seam  of  wood  coal, 
and  then  '20  feet  of  a  shelly  limestone  full  of  turbinated  uni- 
valves, small  oysters,  serpula;,  Sec.  together  with  impressions  of 
ferns  and  other  vegetables;  and,  lastly,  another  tbin  scam  of 
carbonized  wood,  resting  on  coarse  limestone. 

The  coral  rag  is  exhibited  with  well-marked  characters  about 
nine  miles  south-east  of  Boulogne,  near  Samers,  and  the  great 
oolite  may  be  seen  in  the  country  round  Marquise  al  the  same 
distance  on  the  north-east.  Both  these  points  approach  very 
closely  to  the  chalk  escarpment;  so  that  if  the  green  sand,  iron 
aand,  &c.  exist  at  all  in  these  directions,  they  must  be  greatly 
reduced  in  extent. 

Near  Marquise,  the  oohte  comes  in  contact  even  with  the 
older  rocks  of  the  coal  formation,  which  show  themselves  in  this 
comer  of  the  denudation  almost  immediately  heneath  the  chalk. 
This  coal  district  presents  a  band  of  mountain  limestone 
accompanied  by  another  of  regular  coal-measures.  The  princi- 
pal marble  quarries  are  at  Ferques,  and  the  principal  coal  mines 
at  Hardingen.  The  stratification  is  extremely  confused  and 
contorted. 

2.  Within  the  interior  area  of  the  basin  of  Paris,  there  is  also 
a  small  denudation  exposing  the  oolites,  in  a  district  called  the 
Pays  de  Bray,  a  little  north-west  of  Beauvais. 

3.  Surioiindirig  the  Chalk  and  Green  ■Sand  of  the  Paris  Batin, 
— This  series  also  may  be  seen  emerging  (rom  beneath  the 
chalk  in  the  coast  westwards  from  the  mouth  of  the  Seine, 
where  they  have  been  traced  by  M.  de  la  Beche. 

Along  the  mouth  of  the  Seine,  on  both  sides,  the  chalk  and 
green  sand  repose  on  a  blue  marl  and  marl-stone.  At  Trouville 
aur  Mer,  the  oolites  of  the  upper  and  middle  formation,  i.e.  the 
Portland  stone  and  coral  rag,  emerge  from  beneath  this  mart. 
Between  Villers  sur  Mer  and  Dives,  the  clay  separating  the 
second  and  third  system  (the  Oxford  clay)  forms  the  base  of 
the  cUffs,  which  are  capped  by  the  lower  beds  of  the  coral  rag, 
and  an  overlying  mass  of  green  sand.  Slill  further  west  by  St. 
Comme,  Arroraarche,  St.  Honorine,  Virreville,  and  Qi*andcamp, 
the  cliffs  present  the  inferior  oolite  resting  on  lias. 

Hence,  a  zone  of  these  formations  extends  circling  round  the 
chalky  and  arenaceous  border  of  the  basin  of  Paris,  by  Caen, 
Alen^on,  Poitiers,  Bourges,  Auxerre,  Bar  le  Due,  and  Mezieres, 
the  oolites  stretching  beyoad  all  these  places,  sutic^eded  tkt  « 


1823.}  •      the  principal  Mouniain  Chaim  of  Eufopi;      ''     28& 

wider  distance  by  the  subjacent  Ijlas ;  and  still  further  by  the  red 
marl,  which,  with  a  few  occasional  interventions  of  coal-mea- 
sures, reposes  on  the  transition  and  primitive  chains  of  Bretagne 
and  la  Vendue  on  the  west ;  of  Limousin,  Auvergne,  ForeSs, 
Beaujolais^  and  Morvan  on  the  south,  and  of  the  Vosges  on  the 
e^t. 

The.  oolit^  of  this  range  form  the  lofty  hills  known  by  the 
i^ame  of  cote  d'or.    Here  the  oolites  approach  closely  to  the 

Erimitive  chain  of  Morvan.  M.  Boue  says,  that  the  muschel* 
alkstein  may  be  traced  completely  round  the  Vosges. 

4.  South  of  France  surrounding  the  Basin  of  the  Garonne. — 
The  tertiary  basin  of  this  district  is  described  by  M.  Bou^  as 
limited  by  Bayonne,  Carcassouc,  Montaubon,  and  Talmont. 
This  is  succeeded  on  the  north  by  Jura  limestone,  covered  -by 
iron  sand,  &c. 

In  approaching  the  Pyrenees,  he  has  observed  a  band  of 
Jura  limestone  succeeded  by  quadersandstein  with  lignite, 
reposing  in  some  places  (as  near  Dax)  on  muschelkalkstein* 

(D.)  Northern  Germany. 

The  muschelkalkstein  is  here  found  among  the  formations 
skirting  the  Hartz,  both  on  the  north  and  on  the  south,  rangin 
ill  the  former  direction  on  the  south  of  Hanover  and  Brunswick; 
and  on  the  latter  forming  a  platform  in  the  country  between  the 
Hartz  and  the  Thuringerwald,  on  the  escarpment  of  which  it  is 

'  *  M.'  Boud  in  oiM  of  the  letters  to  which  I  have  so  often  referred  gives  the  foUowing 
description  of  the  muschelkalkstein  of  Brunswick,  which  is  the  best  I  have  yet  seen. 

«^  This  fiirmation  lies  abovo  the  variegated  sandstone.  Its  organic  remains  are 
Mcrinitea  and  pentacrinites,  some  species  of  terebratula,  especially  me  subrotunda  and 
camea,  pectines,  venericardis  ?  a  bivalve  badly  preserved  and  unascertained,  but  gene- 
rally and  loosely  classed  as  musculites,  an  univalve  approximating  to  turbo,  an  ammo- 
nit*  not  carinatedy  a  small  indistinct  univalve,  uncertam  whether  nautilus  or  serpula,  and 
many  singular  markings  in  the  form  of  ekmgated  and  serpentine  cylinders  which  might 
be,  periuqps,  considered  as  merdy  accidental  configurations  of  the  calcareous  paste,  but 
yet  nom  thdr  ramification,  &c.  assume  an  appearance  resembling  that  of  the  Isis  tribe. 
The  masses  of  lead  glance,  occasionally  found  in  this  formation,  at  once  distinguish  it 
from  tl^  Jura  limestone,  yet  in  the  lowest  members  of  this  muschelkalk  are  portions  of 
an  oolitic  texture  closely  associated  with  the  subjacent  variegated  sandstone. 

'  ^  Above  it  lies  an  argillaceous,  calcareous,  and  arenaceous  formation,  in  which  date 
dMT,  more  or  Issa  bituminous,  dtemates.  In  the  under  part,  it  alternates  with  a'few 
baoa  of  a  limestone  like  the  mnschelkalk,  but  without  shells ;  in  other  parts,  and  espe- 
cially in  the  upper,  with  a  compact  sandstone,  with  a  calcareous  or  argilUceous  cemen£» 

'^  The  whole  is  covered  with  the  quadersandstein,  a  formation  ofben  wiih  a  siliceous 
cement,  and  very  compact,  but  at  other  times  of  very  slight  coherence.  Assodated  with 
and  beneath  this  formation,  I  observed  two  beds  d  a  compact  calcareous  marl,  whh 
fhigments  of  pinna,  retaining  their  shellv  texture,  and  not  petrified. 

*'  The  argillaceous  fonnation  contains  m  the  bituminous  portions  mineral  charcoal,  firag- 
menta  of  bituminous  wood,  and  a  kind  of  pitch  coal  used  in  some  places  as  fud,  and 
impresnons  oi  monocotyledenous  vegetables. 

^^  Ammonites  {oi  the  subdivision  planulites),  of  small  size,  occur  abundanUy,  but  are 
cionfined  to  particular  beds ;  in  otliers  a  large  common  ammonite  with  sound  bade  and 
hot  earinated  is  found  in  ironstone  nodules.  I  observed  also  a  spedes  of  terebratula  ? 
or,  perhaps,  gryphites;  one  or  two  spedes  of  donax;  three  or  four  unascertained 
bivalves ;  an  umvalve  somewhai  resembling  dasilia;  and  more  raidy  remains  of  very 
ftic  p«ntacrinites«** 
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*ell  exposed  in  the  descent  frOm  tlie  memorablG  planes  of  J 
It  is  covered  by  quadersanderstein,  on  which,  according  tO 
Hausaman,  Keferstein,  Bout,  &c.  repose  in  the  north  of  Germany 
marls,  oohtes,  ferruginous  oolites,  and  tihulk. 

Some  observations  of  Prof.  Buckland  indicate  considerable  de- 
rangement in  the  Brunswick  district;  a  ridge  of  chalk  extends  on 
the  north  of  the  HarlB  towards  Goslar,  often  in  highly  inclined 
beds,  and  forming  a  hog'a  back  ;  yet  on  the  north  of  this,  where 
the  move  recent  deposits  might  be  expected,  the  variegated  sand- 
stone again  protrudes. 

South  of  the  Thuringerwald,  the  same  inusohelkalkstfiiii 
extends  by  Heldburghausen  aiid  Coboui^. 

(E.)  Central  Germany. 

According  to  Bout  and  Humboldt,  the  platform  of  Wurte- 
bourg  considered  by  Keferstein  as  zechstein,  or  alpine  Itme- 
slone,  is  muschelkalkstein.  I  have  already  alluded  to  its  posi- 
tion in  describing  the  alpine  limestone.  If  this  view  be  correct, 
the  sandatone  between  Wurtzbourg  and  Bamberg  is  not,  as 
represented  by  Keferstein,  buntersandstein,  but  quaderBaud- 
Btein. 

(F.)  Great  Range  of  Francoma,  the  Swahiaii  and  Bau/ie  Alp, 
and  the  Jura  Chain. 

This  is  an  immense  and  continuous  band  principally  occupied 
by  the  ooh tic  series,  crowned  in  some  places  by  still  more  recent 
deposits  of  the  same  age  with  the  chalk  marl,  6tc,  of  England. 

lu  the  most  northerly  part  of  its  course  through  Franconia,  it 
forms  the  platform  between  Bamberg  and  Bayreuth.  We  have 
here  a  compact  limestone  (celebrated  for  its  caverns  containing 
the  remains  of  fossil  bears),  Scaaandstone,  and  some  marly  beds 
much  resembling  in  fossils  and  character  our  chalk  marl :  this 
system  rests  on  the  sandstone  extending  between  Bamberg  and 
Wurtzbourg.  It  is  to  be  regretted  that  the  obscurity  whicli  still 
hangs  over  the  relations  of  this  tract  affects  equally  the  superin* 
cutnbent  limestone,  &c.  Bout;  considers  this  sandstone  as 
(^uadersandstone  and  the  limestone  as  representing  the  whole 
oolitic  series. 

Further  south,  he  gives  the  following  as  the  section  presented 
near  Amberg:  1.  Quadersandstein.  3,  Ditto  with  hydrate  of 
iron.  3.  Lias,  with  gryphcea  arcuata,  gryphcea  gigas,  belem- 
nites,  &c.  4.  Argillaceous  rocks  with  hyclrate  of  iron,  ammo- 
nites, tnya,  cerithia,  Stc.  5.  Several  varieties  of  JurahmeBtoae> 
niagnesian  compact,  and  oolitic.  ■6,  Marl,  with  hydrate  of  iron. 
If  the  gryphcea  gigas  be  the  same  with  the  gryphcea  dilatata. 
This  series  is  in  the  ascending  order. 

I  shouldprefer  considering  the  deposit  No.  2  as  our  Oxford  clay. 
I  should  then  identify  the  deposit  here  called  quadersandstein 
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with  the  B&nd  of  th6  ihrerior  oolite^^  and  reckon  the  tfubjacent 
Wuttatbourg  mnsohelkalk  a6  the  equivalent  of  our  liae.  I^os.  d, 
4|  6|  woold  then  represent  the  oolites  of  out  middle  or  uppf^r 
iystem ;  but  diese  are  poiti^  if^hich  oannot  be  flilly  settled  until 
residetit  geologists  shall  arise  oA  the  spot^  and  publish  detailed 
aCoOuntb  of  its  sirudture  and  fossils. 

Near  Ratisbon  the  Jura  limestone  id  coveredi  according  to 
Buekla&d  4nd  Bou^,  hy  deposits  of  green  sand  and  chloritoiii 
chalk ;  the  solenhofen  lithographic  strata  belong,  I  believe,  to 
one  of  the  beds  in  the  upper  part  of  the  series  of  Jura  limestonesi 
perhaps  corresponding  to  our  chalk  marl. 

Here  the  beds  decline  to  the  south,  plunging  beneath  the 
trough  of  tertiary  formations  which  intervenes  between  this 
chain  and  the  Alps,  and  rising  north,  present  their  outcrop  in 
the  escarpment  on  that  side. 

In  its  passage  through  Wirtemberg,  the  chain  presents,  along 
the  base  of  its  northern  escarpment,  decided  has  at  Boll,  &ic. 
south  of  Esslingen;  a  ferruginous  sand  (that  of  our  inferior 
oolite)  succeeds ;  and  then  the  oolitic  series  -forming  the  great 
mass  of  the  hills. 

By  tracing  this  escarpment  from  this  point  to  Bamberg,  ajid 
lexamining  the  relations  of  the  Wurtzbourg  platform  with  refer- 
ence to  this  chain  in  the  vicinity  of  Stutgard,  much  of  the 
obscurity  I  have  alluded  to  would  probably  be  removed ; 
because  we  here  stand  on  certain  ground  as  to  the  identity  of  the 
Boll  rocks  and  the  English  lias,  which  would  afford  a  secure 
basis  to  the  other  terms  of  the  comparison^ 

Merian  is  said  to  have  published  a  good  account  of  this  chain 
in  the  vicinity  of  Basle,*  bat  I  regret  not  having  been  able  to 
consult  it. 

There  is  a  very  interesting  description  of  the  part  df  this 
chain  near  Lons  de  Saulnier  by  Mr.  Charbant,  m  vt^hich  it 
appears  that  its  base  is  composed  df  red  attd  variegated  marl 
containing  gypsum ;  that  on  tnis  reposes  an  extendve  formation 
of  beds  of  gryphite  limestone  (lias),  alternating  with  marls  con'^ 
taining  fossils  exactly  similar  to  those  which  characterise  this 
formation  in  England ;  that  these  are  covered  by  a  series  of 
oolitic  beds,  the  lowest  of  which  (like  otir  inferior  oolite)  ab^rutids 
in  ferruginous  particles,  and  is  surmounted  by  a  fine  granular 
oolite  and  freestone,  forming  the  escarpment  of  the  first  terrace 
of  these  hills ;  and  lastly  that,  above  this  first  terrace,  are  others 
e&ch  presenting  an  oolitic  series  based  on  argillaceous  beds 
which  separate  it  from  that  beneath. 

We  have  here,  therefore,  the  enumeration  of  the  lower  forma- 

*  Tiia  denudalMip  of  the  Rhein,  Ihst  near  Basle,  exhibits  a  patch  of  primitive  and 
traniitiDn  rocks,  orer  which  the  cakareom  beds  of  the  Jura  extet^l.  This  patdi  is  pio« 
ibably  tSaahetbea  wi<h  ihe  ptiautiye  zocki  which  further  noiOx  emerge  in  &e  diain  dt  the 
Blade  Forest. 
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tions  of  the  Jura  cliam,  where  they  crop  out  along  the  base  o! 

escarpment  on  the  north-west;  and  an  account  by  V'ou  Buch  of 
the  environs  of  Neulbhatel  completes  the  account  by  adding  the 
beds  in  the  central  and  south-eaBtern  regions,  where  they  finaJIy 
dip  beneath  the  tertiary  formationB.  He  divides  these  forma- 
tions into  four  series  which  he  enumerates  inadescending  order. 
I  hare  ventured  to  assign  their  probable  English  equivalent,  but 
these  can  only  be  considered  as  mere  conjectures  at  present. 

First  Series. 

29  beds  of  oolites  contain  madre- 
pores, 8u; Coral  rag. 

Upper  marl Oxford  clay. 

32  oolitic  beds .•  Cornbrash, 

Second  marl Clay  beueath  the  combrall 

Second  Senes, 
486  more  compact  beds,  some  of  ' 

which  contain  strombites Forest  marble. 

Third  Series. 

360  oolitic  beds Great  oolite. 

60  beds  hard  black  marl Clay  of  the  fuller's  eai 

Fourth  Series. 
100  beds  not  described,  probably 
the  same  with  those  above  Lons 
le  sauhuer Infeiior  oolite  and  lias. 

The  Jura  chain  exhibits  arched  and  contorted  stratification 
through  its  central  ridges ;  but  on  the  north-west  all  the  beds 
crop  out,  and  on  the  south-east  dip  rapidly  beneath  the  tertiary 
formations  which  occupy  the  great  valley  of  Swisserland  sepa- 
rating these  ridges  from  the  Alps.  The  exterior  chains  of  the 
Alps  again  exhibit  in  what  have  been  called  the  younger  varie- 
ties of  alpine  hmestone,  beds  of  the  same  age  with  the  above. 

On  the  south  of  Geneva,  the  continuation  of  the  Jura  chain 
imites  with  these  external  calcareous  chains  of  the  Alps  ;  and 
in  this  vicinity,  therefore,  the  true  relations  of  the  several  forma- 
tions ought  to  be  particularly  examined.  Hence  they  are  con- 
tinued south  through  Dauphiny  and  Provence,  but  !  am  not 
acquainted  with  any  good  account  of  their  structure  in  this 
quarter. 

(G.)  The  Alps. 

For  an  account  of  these  formations  in  the  external  chains  of 
the  Alps,  1  refer  entirely  to  the  excellent  paper  of  Prof.  Buck- 
land,  which  has  already  appeared  in  the  Annals. 
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(H.)  Hungary. 

'  According  to  Beudant^  rocks  referable  to  the  Jurassic  series 
occur  principally  in  two  localities ;  first,  on  the  south-west, 
extepding  aqrth wards  from  Lal^e  Balaton  or  Flfttt^^ ;  ai)4 
secondlVfOn  the  south-«ast  toward^  the  borders  of  Tr^psylvs^nia 
above  toe  sources  of  the  riv^r  Korosh. 

He  gives  the  following  list  of  these  forrqations : 

1.  An  encrinal  limestone  (most  probably  the  muschelkalk) : 
this  is  most  abundant  in  the  second  district,  hut  occurs  also  in 
the  first ;  it  is  covered  by 

3,  A  magnesian  limestone :  not  the  same  with  the  English 
magnesian  lime  or  zechstein,  but  associated  with,  and  oonstitutr 
iug  ^  part  of  the  true  Jurassic  limestone  which  covers  it :  it 
exhibits  three  varieties  :  a,  Saccaroidal ;  6.  Compact;  c.  Oolitioib 
This  formation  abounds  in  the  first  district  between  Bude  and 
Lake  Balaton. 

3.  Jurassic  limestone :  a.  Contaii)ing  hippurites ;  h.  Witk 
great  oysters ;  c.  With  mumnulites ;  a.  Abounding  in  shells ; 
e.  Bituminiferous.  This  exists  in.  many  patches  throughout  the 
first  district  between  Gran  and  Lake  Balaton. 

(I.)  RumOtj  and,  other  imperfpctfy  ascertained  Jjocaiities, 

In  Russia,  the  lias  certainly  occurs  near  Moscow^  but  we 
have  no  distinct  particulars  concemingtbe  secondary  formations 
of  that  vast  country. 

The  tracts  of  these  formations  in  England,  Fi*ance,  Germany, 
and  Russia,  may  be  considered  as  parts  of  a  continuous  series 
of  deposits  occupying  the  great  central  basin  of  Europe.  That 
on  the  Italian  side  ot  the  Alps,  although  necessarily  mentioned 
in  connexion  with  that  chain,  belongs  to  a  distinct  and  southern 
basin,  of  which  a  great  part  of  Spain  also  probably  forms  a 
portion.  Much  of  the  limestone  of  that  country  may  perhaps 
pjrove  to  be  lias,  ^nd  the  oolites  are  distinctly  described  by  Mr. 
Townshend  as  extending  round  Anchuela  del  Campo,  about 
half  way  between  Saragossa  and  Madrid. 

{To  he  continued.) 
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Article  IX. 

An  Account  of  some  Results  obtained  by  the  combined  Action  of 
Heat  and  Compression  upon  certain  Flnid^y  such  as  Water, 
Alcohol,  Sulphuric  Ether,  and  the  rectijied  Oil  of  Petroleum. 
By  M.  le  Baron  Cagniard  de  la  Tour**       ^ 

It  is  well  known  that  by  means  of  a  Papin's  digester,  tire 
temperature  of  fluids  may  be  raised  much  above  their  usifol 
boihng  point ;  and  we  are  led  to  suppose  that  the  internal  pres- 
sure wnich  increases  with  the  temperature  would  be  an  obstacte 
to  the  total  evaporation  of  the  fluid,  especially  if  the  space  lei); 
above  the  fluid  oe  not  considerable. 

In  reflecting  on  this  subject,  it  occured  to  me  that  the  expan- 
sion of  a  volatile  fluid  had  necessarily  some  limit,  beyond  which 
the  liquid,  notwithstanding  the  pressure,  must  be  converted  into 
vapour,  little  as  the  capacity  of  the  apparatus  allows  the  fluid 
to  extend  beyond  its  maximum  of  dilatation. 

In  order  to  verify  this  opinion,  I  put  some  alcohol  of  spe- 
cific gravity  0*837,  and  a  ball  or  sphere  of  quartz,  into  a 
small  Fapin's  digester  made  of  the  end  of  a  very  thick  gun 
barrel;  the  fluid  occupied  nearly  one  of  the  apparatus. 
Having  noticed  the  kind  of  noise  which  the  ball  occasioned 
while  rolling  in  the  cold  gun  barrel^  and  aftervvards  when  it  was 
slightly  heated,  I  arrived  at  a  point  in  which  the  ball  seemed  to 
rebound  at  each  percussion,  as  if  it  was  no  longer  surrounded  by 
a  fluid  in  the  gun  barrel.  This  effect  was  best  observed  by  apply- 
ing the  ear  to  the  end  of  the  handle,  which  served  to. sup- 
port the  machine  ;  it  ceased  upoii  cooling,  and  was  reproduced 
when  the  necessary  degree  of  heat  was  again  applied. 

The  same  experiment  was  repeated  with  water,  but  with  imper- 
fect success ;  lor  on  account  of  the  high  temperature  which  it 
was  necessary  to  employ,  the  apparatus  could  not  be  perfectly 
closed,  Witn  sulphuric  ether  and  oil  of  petroleum,  the  case  was 
different ;  they  presented  the  same  phenomena  as  alcohol. 

In  order  to  observe  these  effects  of  heat  and  compression  with 
greater  facility,  I  put  the  same  liquids  into  small  glass  tubes 
closed  at  one  end,  and  afterwards  at  the  other,  by  means  of  the 
blowpipe.  A  small  piece  of  glass  was  fastened  to  each  tube  to 
serve  as  a  handle. 

One  of  the  tubes  into  which  alcohol  was  introduced  so  as  to  oc- 
cupy nearly  two-fifths  of  it,  was  heated  with  the  precautions  requi- 
site to  prevent  its  being  broken;  in  proportion  as  the  fluid  expanded, 
JLtft  mobility  became  greater;   tne  fluid  after  having  attained 

•  From  the  Annales  de  Cbimie  et  de  Physique,  torn.  xxi.  p.  127. 
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nearly  double  its  original  Tolume,  disappeared  completely,  and 
was  converted  into  so  transparent  a  vapour  that  the  tube  seemed 
suddenly  empty ;  but  on  suffering  it  to  cool  for  a  moment^  a  very 
thick  cloud  was  formed,  after  which  the  fluid  reappeared  in  its 
original  state.  A  second  tube,  nearly  half  full  of  the  same  fluid, 
gave  a  similar  result ;  but  a  third,  of  which  the  fluid  occupied 
more  than  half,  was  broken. 

Similar  experiments  made  with  oil  of  petroleum,  of  specific 
gravity  about  0*807,  and  with  ether,  presented  analogous  results, 
excepting  that  the  ether  appeared  to  require  less  space  than  the 
oil  of  petroleum  to  be  converted  into  vapour  without  breaking  the 
tubes,  and  the  latter  less  than  alcohol,  which  seems  to  indicate 
that  the  more  a  fluid  is  naturally  dilated,  the  less  volume  it  takes 
to  attain  its  maximum  of  expansion. 

All  the  tubes  in  these  trials  were  exhausted  of  air  before  they 
were  closed ;  the  experiments  when  repeated  with  tubes  in 
which  the  air  was  left,  gave  similar  results ;  the  progressive 
expansion  of  the  fluid  was  even  more  easily  estimated  in  the 
latter  case,  there  being  no  inconvenient  ebullition  as  in  the 
former. 

-  The  last  experiment  was  made  with  a  glass  tube  about  one- 
third  full  of  water  ;  this  tube  lost  its  transparency,  and  broke  a 
few  seconds  afterwards.  It  appears  that  at  a  high  temperature 
water  is  capable  of  decomposmg  glass  by  combining  with  its 
alkali ;  this  suggests  the  idea  that  some  other  result  interesting 
to  chemistry  may,  perhaps,  be  obtained  by  increasing  the  appli- 
cations of  this  process  of  decomposition. 

"■  By  carefully  observing  the  experimental  tubes  in  which  the 
air  had  been  left,  it  was  remarked  that  those  in  which  the  fluid 
matter  had  not  quite  space  enough  to  acquire  the  dilatation  pre- 
ceding its  conversion  to  vapour,  did  not  always  break  imme- 
diately after  the  fluid  appeared  to  have  completely  filled  this 
space,  and  the  explosion  was  slower  as  the  excess  of  fluid  was 
less  apparent. 

May  it  not  be  concluded  that  fluids  which  are  usually  but  / 
slightly  compressible  at  a  low  temperature,  become  more  so  at  a 
higher  temperature  ?  and  still  more  strongly  in  the  present  case, 
in  which  the  liquid  is  ready  to  become  an  elastic  fluid  under  a 
pressure,  which,  according  to  theoretical  calculations,  would 
appear  to  be  equal  to  several  hundred  atmospheres  ? 

With  respect  to  this,  there  will  probably  be  some  diflSculty  in 
admitting,  that  a  small  glass  tube  scarcely  three  millimetres 
in  diameter,  and  scarcely  one  millimetre  thick,  should  resist  so 
considerable  an  expansive  force ;  it  wiU,  perhaps,  be  thought 
preferable  to  suppose  that  the  molecules  of  an  elastic  fluid,  and 
particularly  of  a  nuid  vapour,  are  susceptible  at  a  certain  degree 
of  compression  and  heat,  of  assuming  a  change  of  state  similar 
to  senufusion,  and  capable  of  facilitatmg  a  greater  reduction  of 
volume  than  Uiat  derived  firom  the  absolute  pressure. 

v2 
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Until  these  doubts  are  removed  by  new  experiments,  it  ajlf  . . 
tbttt  we  may  recapitulate  what  bas  been  Btated  in  the  following 
ooncluBioDS : 

1.  That  alcohol  of  specific  gravity  0'f(17,  oil  of  petroleum  of 
specific  gravity  0-807,  and  sulphuric  ether,  submitted  to  the 
actioQ  of  heat  and  compression,  are  susceptible  of  being  com- 
pletely reduced  to  vapour  under  a  volume  rather  exceeding 
twice  that  of  each  fluid. 

2.  That  an  increase  of  presEure  occaBioned  by  the  presence 
of  air  in  several  of  the  experiments  which  have  been  described, 
occasioned  no  obstacle  to  the  evaporation  of  the  fluid  in  the 
same  space,  that  it  merely  rendered  its  expansion  more  quiet 
and  more  easy  of  observation  untd  the  moment  in  which  the 
fluid  suddenly  disappeared. 

3.  That  water,  although  undoubtedly  susceptible  of  being 
reduced  to  very  compressed  vapour,  could  not  be  subjected  to 
complete  experiments  for  want  of  sufficient  means  to  close  the 
compressing  instrument  perfectly,  as  well  as  that  it  alters  the 
transparency  of  glass  tubes  by  combining  with  the  alkali  which 
enters  into  their  composition. 

I  have  presumed  that  this  notice  would  particularly  interest 
those  who  are  concerned  in  the  use  of  steam-engines,  and  also 
probably  furnish  some  slight  indications  for  the  solution  of  the 
question  relating  to  the  compressibility  of  fluids,  lately  proposed 
as  a  prize  subject  by  the  Institute  ;  it  is  this  which  determined 
me  to  present  it  to  the  class,  my  chief  ambition  being  to  prove, 
that  1  desire  to  render  myself  more  and  more  worthy  of  the 
favourable  reception  which  it  has  bestowed  upon  my  foroier 
labours. 


^f  an^^ 


Supplement  to  the  preceding  Met 
I  have  attempted  to  determine  the  pressure  which  ether 
alcohol  exert  at  the  moment  in  which  these  fluids  are  suddenly 
reduced  to  vapour.  The  method  I  adopted  was  the  following : 
Exper.  1. — I  took  a  tube,  ahc  (see  fig.  next  page),  of  the  most 
even  bore  I  could  obtain,  tbe  interior  diameter  of  which  was  one 
millimetre  ;  I  united  it  to  the  tube  def;  the  internal  diameter  of 
which  was  about  44-  millimetres.  The  apparatus  then  resembled  a 
syphon  barometer.  The  two  ends,  a  and  J",  remaining  open, 
mercury  was  first  introduced,  and  afterwards  sulphuric  ether. 
The  mercury  occupied  the  space  bcde,  and  the  ether  the  space 
ej';  by  inchning  the  apparatus,  it  was  easy  to  alter  the  level  of 
the  mercury  so  as  to  fill  the  space  ba  ;  by  these  means  it  waS' 
ascertained  that  a  variation  of  one  millimetre  in  the  largo  tube, 
caused  a  variation  of  20  millimetres  in  the  smaller  one ;  a  propor- 
tion which  was  judged  sufficient  fur  the  graduation  required. 
Tbe  space  />  a  is  that  which  the  mercury  may  occupy,  when  its 
level  e  in  the  large  tube  is  sunk  to  the  point  d,  the  length  alt  a 
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■dSg.  ntilltiBetKS  i  the  space  dj  double  e/,  ii  that 
.  anfijKMed  to  be  ocenpied  by  the  ethet  when  it  ia 
ratirflly  reduced  to  vapour. 

'  The  £28  miUimetrcB  were  graduated  on  a  sepa- 
rate Boale,  which  w&a  applied  when  required  to  the 
tsbe,  at  it  ww  graduated  towardH  the  upper  part. 
'  The  apparatus,  prepared  as  abore  described, 
bung  oloBed  at  the  extremities  a,  f,  was  heated 
with  the  requisite  precautious.  At  the  momeut  in 
which  the  ether  was  completely  reduced  tc  vapour, 
the  level  b  of  the  mercuiy  rose  to  the  point  g,  the 
distance  of  whigh  from  the  point  a  is  14  milli- 
tfetrea  ]  thtu  tht  column  of  air,  which  was  638 
'nillimetrei  long,  leas  reduced  to  14  miilimetra; 
tkit  indicatei  a  prature  of  3ff  or  36  atrmupkera. 
TMit  experimetU  three  timet  repeaiid  gave  each  time 
the  same  remit. 

Ether  is,  therefore,  Husceptible  of  beine  reduced 
to  vapour  in  a  space  less  than  double  uiat  of  its 
'  origidal  volume,  and  in  this  state  of  vapour,  it 
•xerts  a  presBuPe  of  37  or  38  atmospheres  in  the 
tube  which  contains  it. 

E3E^.2. — Alcohol  of  specific  gravity  0817  was 
substituted  for  ether  in  the  apparatus  above  de- 
teribed  by  opening  ^eendsy  and  a;  the  alcohol 
occupied  the  space  /  e,  that  is  to  say,  one-thjnl 
of  that  supposed  to  be  necessary  for  the  total 
OOdvenion  of  the  alcohol  into  vapour.  The  m6t- 
eury  occupied  the  space  V  hcde',  and  filled  the 
■mall  tube,  when,  by  iaclining  the  apparatus,  the 
level  e'  was  sunk,  to  d.  The  length  of  the  column 
of  air  a  ^  was  476  millimetres.  After  the  tttic^ 
tnitifes  a  and  ^  were  closed  by  the  blowpipe,  tite 
apparatus  was  exposed  to  beat  with  the  same  pre- 
cautions as  observed  with  respect  to  the  emer. 
At  the  moment  in  which  the  alcohol  was  totally 
reduced  to  vapour,  the  level  tf  of  the  mercuiy 
rose  to  the,  point  g',  that  is  to  say,  to  four  milli- 
metres from  the  point  a.  Thus  the  column  of  air, 
of  476  mUUmetres  in  length,  was  reduced  to  four 
millimetres,  which  indicates  a  pressure  of  1 19 
atmospheres. 

Alcohol  may,  therefore,  be  totally  reduced  to  vapour  in  % 
space  rather  less  than  three  times  that  of  its  original  volume; 
and  at  this  degree  of  expansion,  it  exerts  apre^ure  of  119  atmo- 
spheres on  the  tttbti  which  contains  it. 

The  exlremities  a  and^  were  a  little  drawn  out|  in  order  that 

they  might  be  more  readily  closed  by  the  blowpipe ;  and  the 

.  si^Mtoity  gf  those  puts  of  Uie  tube  was  ascertaiaM  dt  iptradac- 
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ing;  a  bttle  mercury,  which  was  afterwards  passed  into  the 
dncal  part  of  the  tube  as  a  method  of  measuring  it.  By  this 
precaution,  it  was  determined,  for  example,  that  the  length 
a  a'  of  10  millimetres  ought  only  to  be  reckoned  as  two,  &c.; 
the  results  which  have  been  stated  were  obtained  in  this  mode. 

When  the  apparatus  was  cold,  a  small  bubble  of  gas  was 
observed  to  have  been  formed  above  the  alcohol,  but  it  pro- 
dnced  a  difference  of  only  two  millimetres  in  the  level  of  the 
mercury  in  the  small  tube  above  b'. 

In  order  to  determine  the  degree  of  heat  at  which  the  ether 
and  alcohol  are  reduced  to  vapour  in  these  experiments,  the 
tubes  containing  these  fluids  were  heated  in  oil,  in  which  a 
thermometer  was  placed.  A  cylindrical  glass  vessel  was  em- 
ployed to  contain  the  oil ;  by  these  means  it  was  easy  to  deter- 
mine the  moment  at  which  the  hquidsin  the  tubes  were  reduced 
to  vapour ;  it  was  found  that  ether  required  160°,  and  the  alcoho! 
207°  of  Reaumur. 

The  apparatus  above  described  for  determining  the  pressure 
exerted  by  ether  and  by  alcohol,  was  also  subjected  to  the  heat  of 
the  oil  bath;  but  a  refrigerator  was  previously  adjusted  to  the 
upper  part  of  the  small  tube  containing  the  column  ot  air,  by  which 
the  temperature  of  the  column  was  constantly  kept  at  1 8°.  The 
results,  as  to  the  degree  of  vaporization  and  to  the  pressure 
exerted,  agreed  with  those  which  have  been  described. 

When  my  memoir  was  read  to  the  Academy,  I  announced  that 
water  heated  in  glass  tubes  altered  their  transparency,  so  as  to 
prevent  any  observation  of  what  took  place ;  since  that  period  I 
flavc  found  that  by  adding  a  small  quantity  of  carbonate  of  soda 
to  the  water,  the  transparency  ot  the  glass  was  much  less 
injured.  By  this  method,  I  ascertained,  although  with  some 
difficulty,  on  account  of  the  frequent  breaking  of  the  tubes,  that 
at  about  the  temperature  of  melting  zinc,  water  may  be  com- 
pletely reduced  to  vapour  in  a  space  equal  to  nearly  four  times 
that  of  its  original  volume. 
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Transaclimi  of  the  Rouid   Geological    Societu  of'  Coriti 
Vol.  II.  1S22. 

We  are  happy  to  introduce  to  our  readers'  attention  this 
second  vol«iie  of  the  labours  of  our  scienlitic  brethren  in  Corn- 
wall ;  the  papers  it  contains  are  replete  with  facts  that  are  of 
Much  importance,  not  only  in  their  applicability  to  practical  pur- 
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poses,  but  as  tending  to  elucidate  some  of  those  more  difficult 
and  interesting;  subjects  of  geological  research,  respecting  the 
true  nature  ot  which  there  is  such  a  diversity  of  opinion.  A 
considerable  portion  of  the  volume  is  occupied  by  four  papers 
on  the  temperature  of  mines,  the  contents  ot  which  we  shall  not 
advert  to  in  the  present  article,  as  a  memoir  on  the  subject  will 
shortly  appear  in  the  Annak,  containing  a  full  account  of  the. 
facts  whicn  are  detailed  in  them.  Before  we  proceed  to  a  brief 
analysis  of  the  other  papers,  it  may  be  well  to  state,  from  the 
preface,  that  the  construction  of  a  geological  map  of  Cornwall,, 
intended,  according  to  the  wishes  of  the  Society,  "  to  show  not^ 
only  the  varieties  of  rocks,  but  also  the  locaUty  and  position  of 
the  principal  metalliferous  veins,  and  the  cross-courses  which 
intersect  them,  has  already  occupied  much  of  the  time  and 
attention  of  some  members ; "  but  this,  it  is  observed,  '^  is  an 
undertaking  of  immense  extent  and  labour;  and  the  map  of  the 
lodes  in  one  parish  (St.  Just)  given  in  the  present  volume,  will' 
at  once  show  the  nature  and  importance  of  the  plan,  as  well  as 
the  time  requisite  for  the  completion  of  such  an  undertaking." 
.  I.  On  some  Advantas^es  which  Cornwall  possesses  for  the  Studt/ 
of  Geology  J  and  on  the  Use  which  may  be  made  of' them.  By  John 
Hawkins,  Esq.  FRS.  &c.  Hon.  Mem.  GSC. 

The  advantages  of  Cornwall  for  the  study  of  geology,  are 
stated  in  this  short  paper  to  arise  from  its  being  a  primitive 
country,  having  greater  facilities  for  observation  than  any  inland, 
country  can  possess  ;  and  from  the  immense  extent  and  import-. 
ance  of  its  mining  concerns.  In  illustration  of  some  remarks  on 
the  vague  use  of  language  in  this  science,  the  -following  state- 
ment is  given. 

;  '^  It  is  long  since  the  attention  of  geologists  has  been  drawn 
to  the  disposition  observable  in  every  distinct  rock  mass,  to 
separate  in  a  form  which  is  in  some  measure  characteristic  of  its 
composition ;  although  to  this  day,  as  far  as  I  know,  no  general 
name  has  been  given  to  this  phenomenon.  By  some  who  have 
noticed  a  degree  of  uniformity  in  the  angles  resulting  from  the 
inclination  of  so  many  plane  surfaces,  it  has  been  confounded 
with  crystallization,  and  by  others,  oa  xatber  better  grounds  of 
reasoning,  with  stratification ;  although  from  the  first  it  differs 
in  the  very  material  point  of  the  structure  of  its  mass,  which  is 
not  one  crystal,  but  an  aggregation  of  crystals ;  and  from  the. 
other,  in  that  of  continuity.  It  seems  to  be  the  effect  of  the 
contraction  of  matter  at  the  period  of  its  consolidation,  and  is 
common  both  to  the  volcanic  and  the  Neptunian  formations ; 
and  this  theory  derives  a  further  confirmation  from  the  influence 
which  the  size  and  form^f  the  aggregated  parts  of  the  mass 
have  in  the  mode  of  its  division. 

''  I  know  of  no  better  generic  name  for  this  distinctive  cha- 
racter, than  that  of  articulation,  while  most  of  its  specific  forms 
might  be  expressed  by  the  tcnna  prismatic,  cuneiform,  ^rhom- 


396  Amtjfs^s  of  Bmh.  [Aj^ltil^ 

boidali  and  tabular^  of  all  which  we  are  at  no  leas  for  examples 
iathis  county." 

II.  and  in.  On  the  Temperature  of  Mines,  By  Robert  W. 
Fox,  Esq*  MGSC. 

IV.  On  the  Stratified  DeposiU  of  Tinstone,  called  Tin^^fioorSf 
^hd  on  the  Diffusion  of  Tin-stone  through  the  Mass  qfsomepri*^ 
mitive  ^Rjocks.    By  J.  Hawkins,  Esq.  FR%.  8cci  Hon.  Mem.  OSG* 

In  Cornwall)  Mr»  Hawkins  observes,  the  yeins  of  tin  are  so 
rich  and  so  numerous,  that,  with  the  exception  of  the  alluvial 
b^ds  of  thai  metal,  in  the  stream-works,  every  other  mode  of  ita 
deposition  in  the  earth  seems  to  have  been  disregarded.  He 
then  expresses  his  opinion  that  the  same  interest  of  ca[Htal 
which  is  obtained  by  working  the  tin-lodes,  or  even  a  greater, 
^  might  be  obtained,  with  infinitely  less  fluctuation  in  its  amount, 
from  situations  where  nature  has  scatteried  her  favours  with  a 
more  sparing  habd,  but  in  a  more  ecjual  manner :  "  alluding  '^  to 
those  mineral  deposits,  which  our  mmers  call  tin-floors,  and  more 
particularly  to  those  important  objects  of  mining  industry^  which 
the  Saxons  call  stock-works,  should  they  be  fotind  to  exist  here.''^ 

Th^se  remarks  are  succeeded  by  some  information  on  both 
these  subjects,  partly  extracted  from  the  author's  own  joumab, 
and  partly  from  the  printed  reports  of  very  accurate  observers. 
Tin-floors  "  are  saiu  to  occur  at  Bal*an-uun,  in  the  parish  of 
Lelant,  and  at  Huel-grouan  in  the  parish  of  Breage ;  and>  if  I 
dm  rightly  informed,"  continues  the  author,  '^  Curclaze  mine, 
near  St.  Austle,  belongs  to  this  class,  and  merits  a  very  parti- 
cular examination."  The  tin-floors  on  the  sea-clifis  of  the 
parish  of  St.  Just  are  next  described;  but  we  shall  extract  a 
more  particular  account  of  these  from  a  subsequent  paper,  by 
Mr.  Uame.  Such  beds  tire  not  unfnequent,  it  is  stated,  in  the 
highest  ridge  of  the  mountains  which  constitute  the  boundary 
line  between  Saxony  and  Bohemia.  Those  at  Zinnwald  are  on 
dne  of  the  highest  points  on  the  Bohemian  side;  'Hhe  strata  here 
consist  of  a  nne  grained,  half  decomposed  granite,  which  alter- 
nates with  the  tin-floors.  These  again  consist  of  quartz,  mica^ 
and  gneiss,"  in  the  two  latter  of  which  the  tin  is  found  inter- 
spersed together  with  fluor  spar  and  wolfram.  '^  Sittiilar  floors, 
composed  of  mttgn^tical  ironstone,  tinstone,  and  pyrites,  occur 
in  other  parts  of  the  same  range  of  mountains  :"  the  most  con- 
siderable of  these  is  situated  at  BreitenbruniK 

What  are  called  tin-floors  at  Trewidden  Bal  mine,  in  the  parish 
of  Madron,  in  Cornwall,  are,  correctly  speaking,  "  small,  very 
short  fissures  or  veins,  which  run  partially  through  the  elvan, 
varying  in  br^adtli  from  half  an  inch  to  ei^ht  or  nine  inches,  and 
so  irregular  and  interrupted  as  to  render  it  difficult  to  ascertain 
either  their  direction  or  their  underUe.  These  small  capricious 
veins  appear  frequently  to  diverge  from  a  central  body,  andth^n 
bear  some  resemblance  in  form  to  the  spreading  roots  of  atree/' 
It  is  afterwards  stated,  from  anoUier  part  ^  the  author's  journal. 
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that  these  flooni  underlie  four  feet  in  sit  to  the  north-east^  and 
that  they  occur  in  a  white  porphyritical  rock.  ''  The  famoiiA 
Stock-work  at  Alt^nberg  (a  stumbling  block  in  the  way  of  ge<)^ 
logists),  is  nothing  else  than  a  large  mass  of  the  iliount^n 
impregnated  with  tinstone,  occasioned  by  thd  meeting  of  a 
Bamber  of  lodes  and  reins  at  this  point,  some  of  these  crossing 
each  other  nearly  at  right  angles,  some  bearing  each  other  along 
in  their  crossing,  and  others  stretching  along  in  a  parallel  or 
nearly  parallel  direction.  The  same  natural  cause  seems  to  haVi) 
produced,  at  the  same  period,  an  infinite  number  of  smaller  reiAW 
and  fissures,  which  run  in  all  directions  through  the  rock^  so 
that  many  parts  of  the  Stock-work  bear  a  striking  resemblanci^i 
on  a  larger  scale,  to  the  yeined  varieties  of  common  marble. 
The  veins  here  are  chiefly  of  quartz,  and  are  united  to  the  rock 
in  such  a  manner  as  to  indicate  their  coeval  formation.  It  is 
remarkable,  however,  that  the  tin  lies  for  the  most  part  dispersed 
through  the  latter,  and  this  circumstance  has  given  occasion  to 
the  very  singular  mode  of  working  the  mine ;  for  as  ho  profit 
attended  the  driving  upon  regular  lodes,  and  the  mass  of  rock 
was  unequally  impregnated  with  tin,  the  greatest  degree  of 
irregularity  appears  to  have  marked  the  progress  of  the  excava* 
tions  firom  their  commencement . .  •  .The  rock  itself,  which  com- 
poses the  Stock-work,  is  a  variety  of  porphyry,  the  mass  being 
a  fine  mixture  of  chlorite  earth  and  clay,  in  which  the  grains  of 
felspar  and  quartz  are  scarcely  perceptible." 

To  this  follows  some  particulalrs  of  the  Stock-work  at  €reyer, 
in  Saxony  ;  and,  after  adverting  to  the  probable  existence  of 
similar  veiniferous  masses  of  rock  in  Cornwall,  Mr.  Hawkins 
concludes  his  paper  with  the  following  advice  as  to  the  proper 
mode  of  working  them. 

**  I  would  suggest  the  expediency  of  removing  the  whole  mass 
of  impregnated  rock  firom  the  surface  downwards,  in  successive 
terraces  or  levels ;  most  earnestly  recommending  the  immediate 
adoption  of  the  Saxon  process  of  stamping  and  dressing.  No 
man  who  has  witnessed  this  process,  can  forbear  reprobating 
our  own,  as  rude,  wasteful,  and  inefiicient ;  for  if,  with  any 
tmth,  it  may  be  said;  that  in  the  art  of  mining  we  ate  inferior  to 
our  continental  neighbours,  we  are  so  in  a  most  shameiful  degree 
in  the  department  which  I  have  just  mentioned." 

V.  On  the  relative  Age  of'  the  Veins  of  Cornwall.  By  Joseph 
Came^  Esq.  FRS.  MRIA»  Hon.  MGS.  MGSC. 

In  the  commencement  of  this  extended  and  elaborate  commu- 
nication, after  some  remarks  on  the  number  and  variety  of  the 
mineral  veins  of  Cornwall,  and  on  the  diversity  of  sentiment 
respecting  the  formation  of  veins,  Mr.  Came  observes,  "with 
respect  to  their  comparative  or  relative  age,  I  apprehend  all  par- 
tie^  (except  those  who  hold  that  all  veins  are  contemporaneous,, 
and  wtere  formed  at  the  same  time  as  the  containing  rocks),  are 
agreed  on  tUs  importia^t  |>rintit>le ;  that  a  viin  which  i$  t'Hfipf- 
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sected,  or  traversed^  by  artot her  vein,  is  older  than  the  vein  by 
which  it  is  traversed^'  On  this  principle,  he  proceeds,  "  I  would 
make  a  humble  attempt  .to  ascertain  the  relative  age  of  the 
veins  of  Cornwall.'* 

By  a  true  vein,  Mr.  C.  understands  "  the  mineral  contents  of  a 
vertical,  or  inclined  fissure,  nearly  straight,  and  ofindefrute  length 
and  depth:*  To  the  distinctive  characters  of  contemporaneous 
veins,  he  adds  the  following :  "  When  these  veins  meet  each  other 
in  a  cross  direction,  they  do  not  exhibit  the  heaves,  or  interrup- 
tions, of  true  veins,  but  usually  unite.  In  a  multitude  of  con- 
temporaneous veins,  some  may  appear  to  be  heaved ;  but  the 
apparent  heave  seldom  afiects  more  than  one  vein,  and  it  is,  in 
general,  easy  to  perceive  that  what  appear  to  be  separate  parts 
of  the  same  vein,  are  different  veins  which  terminate  at  or  near 
the  cross  vein.  When  they  meet  with  true  veins,  they  are 
always  traversed  by  them, 

.  "  With  all  these  descri  pti ve  partic  ulars,  however,  it  is  frequently 
very  difficult  to  distinguish  true  from  contemporaneous  veins ;  '* 
and,  for  this  reason,  Mr.  Carne  arranges  the  veins  of  Cornwall 
into  three  orders,  of  Contemporaneous,  Doubtful,  and  True 
veins.  • 

.  The  first  order  comprises  veins  of  the  following  substances  : 
Granite  in  Granite,  relspar.  Mica,  Sliorly  Shorl-rock,  Quartz, 
Actynolite  and  T/iallite,  Axinite,  Garnet-rock,  Prehnite,  Chlo^ 
rite.  Ironstone,  or  Irestone  (compact  hornblende,  with  chlorite 
and  quartz).  Serpentine,  Greenstone,  Asbesius,  Agate,  Calcareous 
Spar  in  Limestone,  Jasper,  Opal,  and  Fluor  Spar, 

The  second  order  commences  with  "  granite  veins  in  slate," 
of  which  the  following  account  is  given :  "  These  have  been 
discovered  in  no  less  than  fourteen  places  on  the  coast  of  the 
western  part  of  Cornwall,  between  Ponthleven  and  St.  Ives 
Head,  viz.  (beginning  at  the  most  eastern  point).  1.  About 
half  a  mile  eastward  of  Trewavas  Head,  in  the  parish  of  Breage. 

2.  On  the  eastern  side  of  Portcue  Cove,  in  the  same  parish. 

3,  On  the  western  side  of  the  same  Cove.  4.  At  St.  Micliael's 
Mount.  5.  At  the  village  of  Mousehole.  6.  At  Rosemodris, 
three  miles  south-west  of  Mousehole.  7.  At  Carnsilver,  about 
half  a  mile  west  of  Rosemodris.  8.  Near  Whitesand  Bay, 
between  the  Land's  End  and  St.  Just.  9.  At  Forth  Just,  join- 
ing Cape  Cornwall  in  the  south.  10.  At  PoUadan  Cove,  joining 
the  same  Cape  on  the  north.  11.  At  Chycornish  Carn,  near 
Botallack.  12.  At  Pendeen  Cove,  in  St.  Just.  13.  At  Polmear 
Gove  in  Zennor.     14.  At  the  Cove  north  of  Zennor  church." 

"  The  relative  ages  of  those  veins  has  been  a  subject  of  as  much 
discussion  as  almost  any  point  in  geology ;  especially  as  it 
appears  to  involve  several  other  points,  which  are  deemed,  by 
dinerent  parties,  of  essential  consequence  to  their  systems.  I 
believe  the  more  they  are  examined,  the  more  difficult  it  will  be 
found  to  form  any  consistent  theory  rei^pecting  th^m  :  in  ordisr. 
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however,  to  be  convinced  of  this,  it  is  necessary  to  examine  them 
at  ererjr  place  where  they  have  been  discovered ;  for  so  different 
are  their  appearance,  and  attendant  circumstances,  in  different 
parts,  that  a  very  plausible  theory  made  with  reference  to  the 
ylBins  of  one  spot  only,  will  be  found  quite  inconsistent  with  those 
of  another.  From  the  whole,  however,  the  following  facts  may 
be  collected : 

..  **  1.  They  occur  only  at,  or  near,  the  junction  of  the  granite 
aind  slate. 

f'  2.  They  are  not  metalliferous. 

"  3.  They  have  no  general  direction  or  position.  At  Mousehole 
and.PoUadan  Cove,  they  run  east  and  west :  those  at  St.  Mi- 
chael's Mount,  and  some  at  Forth  Just,  run  west-north-west 
and  east-south-east ;  those  at  Polmear  Cove,  north  and  south. 
Some  are  quite  vertical,  as  at  Portcue,  Rosemodris,  and  Polmear 
Cfove :  those  at  St.  Michael's  Mount  and  Mousehole  are  nearly 
so  :  others  are  inclined  at  different  angles,  as  at  Trewavas  Head, 
Forth  Just,  .and  Chycomish  Cam ;  and  others  quite  horizontal, 
as  at  Polmear  Cove :  at  the  latter  place,  indeed,  they  may  be 
seen  in  almost  all  positions. 

,  ^M.  Their  direction  is  usually  as  straight,  and  their  size  as 
regular,  as  those  of  true  veins ;  but  in  some  cases,  they  become 
smaller  as  their  distance  from  the  granite  mass  increases. 

^^5.  Their  greatest  length  has  never  been  ascertained  :  some  at 
Bosemodris  may  be  traced  in  the  slate  nearly  200  feet,  and  are 
then  lost  in  the  sea. 

'^  6.  The  granite  of  the  veins  generally  appears  different  from 
that  of  the  main  body ;  it  is  of  much  smaller  ^rain :  it  contains 
a  much  larger  proportion  of  quartz,  and  very  little  mica ;  some- 
times, indeed,  no  mica  at  all. 

"  7.  The  slate  which  is  contiguous  to  the  veins  becomes  almost 
imperceptibly  changed  from  clay-slate  to  mica-slate,  and  some- 
times has  even  the  appearance  of  gneiss. 

^  8.  The  slate  which  is  close  to  the  veins  is  frequently  much 
harder  than  that  which  is  more  distant  from  them,  and  its  tex- 
ture is,  in  general,  not  so  slaty. 

"9.  At  St.  Michael's  Mount,  and  Polmear  Cove,  the  veins 
may  be  traced  to  the  granite  mass,  with  which  they  appear  to 
be  m  complete  union,  and  to  form  one  body,  losing  entirely  their 
character  as  veins.  Whether  the  other  veins  unite  with  thie 
granite  mass  or  not,  has  not  been  ascertained,  as  the  point  of 
junction  is  seldom  accessible,  or  even  visible. 

*'  10.  At  Carn  Silver,  one  of  the  veins  may  be  traced  from  the 
slate  into  the  granite  mass.  This  is  the  only  instance  which  I 
have  discovered  of  a  granite  vein  ])enetrating  both  the  slate  and 
the  granite. 

.  "11.  Some  veins  (as  at  Cam  Silver,  Chycorriish  Carn,  and 
Pendeen  Cove)  are  closely  connected  with  the  slate,  and  the 
two  bodies  appear  intimately  united,  and  inseparable :  in  fact, 
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Ch^jr  appear  contemporaneous.  Others  (as  at  Trewtvaa  Head, 
the  Western  side  or  Portcue  Cove^  RosemodriSy  and  Pcdmetir 
Cote),  are  so  easily  separable  from  the  slate,  and  have  walls  so 
distinct,  that,  under  any  other  circumstances,  they  would  b^  taken 
without  hesitation  for  true  veins. 

**  12.  Fragments  of  slate  are  visible  in  several  of  the  veins,  as  at 
Trewavas  Head,  St.  Michael's  Mount,  Mousehole,  Forth  Just, 
ke:    I  have  not  observed  them  in  the  main  body  of  granite. 

^^  13.  At  Mousehole,  and  at  St.  Michael's  Mount,  the  slate  is 
intersected  by  numerous  small  quartz  veins,  some  of  which  are 
traversed  by  the  granite  veins ;  others,  on  the  contrary,  traverse 
atid  heave  both  the  granite  veins,  and  the  other  quartz  veins. 

**  14.  At  Mousehole,  and  Whitesand  Bay,  where  a  junction  of 
the  main  bodies  of  granite  and  slate  takes  place,  they  appear,  at 
some  points,  so  completely  intermixed,  as  almost  to  exclude 
any  other  idea  than  that  of  contemporaneous  formatiob^ 
gldiough,  at  other  points,  the  junction  is  distinct  and  rej^lar. 

^^  15k  In  most  other  places  where  the  junction  occurs,  me  Slate 
reposes  on  the  granite,  without  any  appearance  of  a  dislocation^ 
or  disturbance  of  the  strata,  particularly  at  PortcUe  Cove,  Cam 
Silver,  and  Polmear  Cove/' 

After  having  thus  described  these  curious  objects  of  geoloQ^cal 
inquiry,  Mr.  Uame  briefly  examines  the  various  opinions  which 
have  been  entertained  respecting  their  origin  and  formation. 
He  then  proceeds  to  describe  the  remaining  veins  of  the  doubU 
ful  order;  viz.  veins  of  steatite,  veins  of  calcareous  spar^  ehian 
coufiekf^nAveinBofoxideoftin, 

{ToHtoniinwi,) 
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ARTICLE  XI. 

Proceedings  of  Philosophical  Societies. 

BOYAL  SOCIETY. 

Feb.  20. — ^The  reading  of  a  paper,  entitled,  Experiments  on 
the  Velocity  and  Force  of  Sound,  made  at  Madras,  by  John 
Goldingham,  Esq.  FRS.  was  resumed  and  concluded. 

Mr.  Groldingham  commenced  his  paper  with  an  account  of 
former  experiments,  calculations,  and  assertions,  relating  to  the 
velocity  and  force  of  sound,  upon  the  diversities  of  which,  he 
stated,  the  experiments  he  was  about  to  detail  would  probably 
throw  some  light.  He  had  made  some  experiments  in  the  yeani 
1793  and  1796,  but  the  results  of  them*haa  not  been  published ; 
and  more  favourable  circumstances  for  the  prosecution  of  the 
inquiry  had  since  occurred.     The  experiments  and  attendant 
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obwsmtions  on  the  subject,  which  Col.  Beaufoy,  in  the  Annah 
of  Philosophy  for  Sept.  1814,  had  recoiumeuded  to  be  made  in 
Bqslandy  Mr.  G,  had  instituted  at  Madras. 

"nie  Qbeervatory  at  Madras  is  peculiarly  well  adapted  for  the 
requisite  experiments  and  observations :  it  is  situated  in 
80*  17' 2r  E.  long,  and  13M'9r  N.lat.  between  Fort  St'. 
George  and  the  artillery  cantonments  at  St,  Thomas's  Mount  ^ 
being  distant  from  the  former  13,032|-  feet,  and  from  the  latter 
29,547  feet.  These  distances  were  determined  by  a  precise 
apieasurement,  founded  on  part  of  CoL  Lambton's  Trigonometrical 
Survey. 

At  the  Fort,  as  is  usual  in  fortified  places,  a  gun  is  fired  morn- 
ing and  evening  ;  in  the  morning  at  aay-light,  and  in  the  even- 
ing at  eight  .o'clock ;  at  the  artiUery  cantonments,  a  gun  is  fired 
atsyn-rise  and  at  sun^set.  The  guns  are  both  24  pounders,  are 
each  charged  with  eight  pounds  of  powder,  and  are  pointed, 
though  not  exactly  to  the  observatory,  yet  very  nearly  in,  its 
direction.  The  distance  of  the  Mount  gun  from  the  observatory 
being  about  double  that  of  the  Fort  gun,  a  good  opportunity 
was  afforded  of  determining  whether  sound  travels  at  the  same 
late  through  paths  of  different  length. 

The  observations  were  made  with  Arnold's  chronometers, 
usually  making  100  beats  in  40  seconds ;  sometimes  there  were 
three  observers,  the  author  and  two  Bramin  assistants  at  the 
observatory,  but  more  commonly  there  were  only  two.  Each  of 
them  be^an  to  count  on  seeing  the  flash  of  the  sun,  and  ceased 
on  hearing  its  report;  and  men  wrote  down  ms  observation 
without  communicating  it  to  the  other ;  the  observations  were 
afterwards  given  to  Mr.  G,  for  registration.  The  states  of  the^ 
barometer,  thermometer,  and  hvgrometer>  the  direction  of  the 
wind,  and  the  general  state  oi  the  weather>.  were  noticed  at 
the  time  of  each  observation. 

Mr.  Goldin^ham  gave,  in  eleven  tables,  the  results  of  the 
observations  thus  made ;  from  which  it  appears  that  the  mean 
velocity  of  sound,  by  the  observations  on  the  Fort  gun,  is 
1 142.^  feet  per  second  ;  and  by  those  in  the  Mount  gun  \\^2-^ 
feet;  the  mean  of  both  series  being  \\A%^  feet  per  second: 
so  that  the  mean  rate  at  which  sound  travels,  as  deduced  from 
these  observations,  is,  almost  precisely,  that  which  Newton  and 
Halley  have  assigned. 

Mr.  Goldm^ham's  observations  Ukewise  show  that  the  velo- 
city of  sound  IS  considerably  affected  by  the  different  states  o£ 
the  atmosphere  and  of  the  weather,  and  by  the  wind,  contrary 
to  what  has  been  asserted.  The  close  agreement  of  the  mean  velo- 
city by  the  Mount  gun  with  that  by  the  Fort  gun  evinces  that 
sound  does,  travel  equably  through  paths  of  different  length. 
The  laat  table  showed  the.  mean  velocity  at  Madras  for  each 
month ;  the  velocity  increases  to  a  maximum  at  the  middle  o£ 
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the  year,  being  then  1164  feet  per  second:  the  mimomm  is 
1099  feet. 

At  this  meeting,  a  paper  was  also  read^  on  the  Question  as  to 
the  Evolution  of  Heat  during  the  Coagulation  of  the  BlOod,  by 
Charles  Scudamore,  MD.  &c.  (Communicated by  the  President.) 

A  part  only  of  this  paper  was  read,  and  the  remainder  post- 
poned to  a  future  meeting. 

Feb.  27, — The  reading  of  Dr.  Scudamore's  paper  was  resumed 
and  concluded. 

In  this  paper,  Dr.  Scudamore  examined  the  results  as  to  this 
subject,  which  had  been  obtained  by  Mn  John  Hunter/  Dr.  J. 
Davy,  and  the  late  Dr.  Gordon,  of  Edinburgh,  and  expressed 
his  behef  that  the  experiments  which  he  had  made  upon  it 
would  explain  the  reason  of  their  discrepancies.  He  then 
described  those  experiments ;  in  some  of  them  the  successive 
temperatures  of  the  coagulating  blood  were  compared  with  those 
of  a  solution  of  starch  in  water  while  cooling,  and  also  with 
those  of  pure  water  under  the  same  circumstances;  and  he 
inferred  from  the  whole,  that  a  slight  evolution  of  heat  does  take 
place  during  the  coagulation  of  the  blood.  It  commences  when 
the  fibrin  begins  to  concrete,  but  continues  throughout  the 
coagulation ;  in  some  instances  the  temperature  rose  1^.  Soitie 
of  the  discordancies  in  the  statements  of  former  experimenters 
appear  to  have  arisen  from  the  difference  in  temperature  of  dif- 
ferent parts  of  the  same  portion  of  coagulating  blood. 

The  following  paper  was  also  read  at  this  meeting :  On  the 
Double  Organs  of  Generation  in  the  Lamprey,  Conger  Eel, 
Common  Eel,  'and  Barnacle,  which  impregnate  themselves,  and 
in  the  Earth  Worms,  the  Individuals  of  which  Class  mutually 
impregnate  each  other.     By  Sir  Everard  Home,  Bart.  VPRS. 

The  author  of  this  paper  had  formerly  shown  that  the  tere- 
dines were  hermaphrodites,  subsequently  that  such  also  was  the 
nature  of  the  lampi'ey ;  and  had  recently  ascertained  that 
the  conger  and  the  common  eel  were  similarly  characterized. 
He  was  inclined  to  adopt  the  opinion  of  the  President  of  the  Society, 
that  the  last  mentioned  animals  are  in  reality  the  satne  species, 
their  diiiereuce  in  size  and  colour  arising  from  tlie  circumstanc^e, 
that  the  one  lives  in  salt  water,  and  the  other  in  fresh.  To  determine 
the  fact,  an  experiment  had  been  instituted  by  Sir  Humphry, 
and  was  now  going  on  in  Cornwall :  young  eels,  it  had  been 
found,  soon  died  in  salt-water,  but  an  old  one  did  not  appear  to 
suffer  any  inconvenience  in  it,  and  had  begun  to  turn  green. 

These  remarks  were  succeeded  by  a  particular  account  of  the 
double  organs  of  generation  of  the  animals  mentioned  in  the 
title  of  the  paper,  and  of  their  mode  of  copulation,  with  correc- 
tions of  the  mistakes  that  former  observers  had  made  when  exa* 
mining  their  anatomy :  the  species  of  barnacle  examined  was 
the  Lep€i8  anatifera. 
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A  •  series  of  nucroscojpical  drawings  by  Messrs.  Bauer  and 
Clift  illustrated  the  details  in  this  paper. 

March  6.— On  a  new  Phenomenon  of  Electromagnetism,  by 
Sir  H.  Davy,  Bart.  PRS. 

The  experiment  described^  this  paper  had  been  first  made 
''  by  the  author  about  fifteen  months  a^o ;  but  had  been  repeated 
by  him,  very  recently,  through  the  kindness  of  Mr.  Pepys,  with 
a  battery  consisting  of  two  plates,  each  containing  lOo  square 
feet,  which  had  been  constructed,  under  the  direction  of  that 
gentleman,  for  the  London  Institution ;  and  of  which.  Sir  Hum- 
phry hoped,  Mr.  Pepys  would  communicate  a  description  to  the 
Society.    The  experiment,  however,  might  be  made  with  a  pair 
of  plates  each  containing  three  or  four  square  feet  only. 
•  Sir  Humphry  had  conceived,  immediately  after  the  publica- 
tion of  Mr.  Faraday's  ingenious  experiments  on  electromagnetic 
rotation,  that  if  mercury  could  be  made  to  revolve  by  electro- 
magnetism,  some  new  hght  might  be  thrown  upon  the  subject, 
as  the  motions  of  that  substance  could  not  be  affected  by  the 
disadvantages  attending  mechanical  suspension.    On  immers- 
ing, accordingly,  the  two  wires  of  a  battery  in  mercury,  and 
presenting   a  magnet  to  them,    either  above    or  below,    the 
mercury  was  made  to  revolve  around  the  wires.     From  the 
appearance  of  the  motion.  Sir  Humphry  was  induced  to  be* 
lieve  that  it  could  not  be   owing  to  any  simple   action,  but 
that  it  must  be  the  result  of  a  composition  of  forces ;  and  that 
some  kind  of  motion  would  be  produced  in  mercury  by  the 
agency  of  electricity  alone.     In  order  to  determine   this,  he 
coNrered  the  surface  of  the  mercury  with  weak  acids,  and  with 
finely   divided  matter,  as  the   seed  of  lycopodium,  the  white 
oxide  ofmercury,  &c. ;  but  no  distinct  effects  could  be  observed. 
It  then -occurred  to  him,  that,  from  the  circumstances  of  this 
experiment,  the  motion,  if  any  took  place,  must  be  chiefly  con- 
fined to  the  lower  surface  or  the  mercury ;  and  he  therefore 
reversed  it.    Two  copper  wires,  one-sixth  of  an  inch  in  diame- 
ter, and  carefully  pohshed  at  their  extremities,  were  passed,  per- 
'  pendicularly,  through  the  bottom  of  a  glass  basin,  and  made 
non-conductors  by  wax,  except  at  their  extremities.     Mercury 
was  then  poured  in,  to  the  height  of  one-tenth  of  an  inch  above 
the  wires,  and,  upon  connecting  them  with  the  battery,  it  was 
thrown  into  violent  motion,  being  raised,  over  the  wires,  into 
conical  elevations  of  one-tenth  or  one-twelfth  of  an  inch,  from 
which  waves  flowed  in  all  directions.     Upon  bringing  a  magnet 
over  the  wires,  the  conical  eminences  were  depressed,  the  circu- 
lar motion  ceased,  and  currents  were  produced  in  the  mercury 
in  opposite  directions ;  and,  upon  its  nearer  approach,  the  emi- 
nences were  converted  into  vortical  depressions. 

That  the  motion  given  to  the  mercury  by  the  agency  of  elec- 
tricity, as  just  described,  did  not  arise  from  the  heat  produced, 
was  experimentally  determined ;  when  the  large  battery  .wa 
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employed,  the  whole  apparatus  was  converted  into  a  thermo|5 
ter,  and,  when  the  motion  commenced,  there  was  no  increase  of 
volume  in  the  mercury ;  nor  could  the  motion  have  been  pro- 
duced by  electric  repulsion. 

Sir  H.  Davy  would  not  enter  into  the  conjectural  part  of  the 
subject  any  further  than  to  state,  that  the  experiments  he  had 
described  were  unfavourable  to  the  idea,  that  the  phenomena  of 
electro n^agnetism  were  produced  by  the  motions  of  a  single 
Buid ;  and  that  the  motion  communicated  to  mercury  by  electric 
agency  seemed  to  be  produced  by  a  fluid,  mpving  either  in  right 
lines  or  in  undulations  fiom  each  wire  as  a  centre.  He  oon- 
eluded  by  observing,  that  he  thought  it  right  to  state  a  circum- 
stance, which,  though  known  to  many  Fellows  of  the  Roy^ 
Society,  was  not  generally  understood:  this  was,  that  we  owe 
to  the  sagacity  of  Dr.  WoUaston,  the  first  suggestion  of  electro- 
magnetic rotation ;  and  that,  had  not  an  experiment  on  the 
subject,  made  by  Dr.  W.  in  the  laboratory  of  the  Royal  Institu- 
tion, and  witnessed  by  Sir  Humphry,  failed,  merely  through 
an  accident  which  happened  to  the  apparatus,  he  would  have 
been  the  discoverer  of  that  phenomenon. 

March  13.— On  Fluid  Chlorine,  by  M.  Faraday,  Esq.  (Com- 
municated by  the  President.) 

Previous  to  the  year  1810,  it  had  been  supposed  that  the 
crystals  which  form  in  aqueous  solutions  of  chlorine  at  tempera^, 
tures  below  4U"  were  pure  chlorine,  but  Sir  H.  Davy  then 
showed  that  they  were  an  hydrate  of  that  substance.  Dunng 
the  late  cold  weather,  Mr.  Faraday  had  made  some  experiments 
on  tliis  hydrate,  and  an  analysis  of  it,  an  account  of  which  will 
be  found  in  the  16th  volume  of  the  Journal  of  Science  ;  it  con- 
sists of27'7  chlorine,  and  72'3  water,  or,  nearly,  of  one  propor- 
tion of  the  former  to  ten  of  the  latter.  The  President  of  the  Royal 
Society  suggested,  that  interesting  results  might  be  obtained  by 
examining  the  decomposition  of  this  compound  under  pressure) 
and  requested  the  author  to  make  some  experiments  on  the 
subject. 

Some  of  the  crystals,  dried  as  much  as  possible  by  being 
pressed  in  bibulous  paper,  were  introduced  mto  a  closed  glass 
tube,  the  open  extremity  of  which  was  then  hermetically  sealed. 
When  this  tube  was  immersed  in  water  at  the  temperature  of  60°, 
no  alteration  took  place  in  the  crystals  ;  but  when  it  was  placed 
in  water  at  100°,  they  weredecomposed,  and  two  Suids  resulted  ; 
one  of  a  pale-yellow  colour,  and  apparently  water;  the  other  of 
a  deepei  greenish  yellow  ;  resemoliug  chloride  of  azote,  Thja 
did  not  mix  with  the  water,  but  when  the  tube  was  cooled  to  70°, 
th«y  again  crystallized  in  union.  Above  the  fluids  tliere  was  an 
atmosphere  of  chlorine,  the  intensity  of  the  colour  of  which  indi- 
cated tliat  it  was  of  great  density.  Upon  dividing  the  tube,  a 
report  took  place,  aa  of  au  explosion,  the  yellow  fluid  instantly 

dimtpp^red,  a^^stfpjig  atuaosphere  of  cliloiiae  nw  jupduoal. 
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Iho  author  at  fint  conceived  that  the  yellow  fluid  might  be  a 
new  hydrate  of  chlorine ;  but  he  found  that  it  was  also  produced 
by  introducing  a  portion  of  the  gas,  dried  over  sulphuric  acid, 
into  a  ^ass  tube  to  which  a  stop-cock  was  attached,  and  then 
forcing  in  air  by  means  of  a  condensing  syringe,  at  the  same 
time  applying  cold ;  so  that  in  reality  it  was^tacf  chlorine. 

This  fluid  may  be  distilled  out  of  the  water  by  means  of  a 
spirit-larap ;  at  whatever  temperature  it  is  produced,  it  is  per* 
fectly  bmpid  and  fluid,  and  it  remains  so  at  0^ ;  it  is  very  vola- 
tile ;  and  when  exposed  at  the  common  pressure  of  the  atmo* 
aphere,  a  portion  vdatiliaes,  the  remainder  being  cooled  down 
ao  Iqw  by  the  evaporation,  as  to  preserve,  for  a  time,  its  fluidity. 
By  comparing  the  weights  of  apparently  equal  volumes  of  water 
and  chlorine,  the  specific  gravity  of  the  latter  seemed  to  be 
1*33;  and  that  this  estimate  cannot  be  far  from  the  truth, 
the  manner  in  which  the  chlorine  lies  in  the  water  is  evinced  by. 

A  note  had  been  annexed  to  this  paper  by  Sir  H.  Davy,  m 
which  he  stated,  that  Mr.  Faraday's  experiments  had  induced 
him  to  think,  that  other  gases  beside  chlorine  might  be  reduced 
to  a  liquid  state  by  the  pressure  of  their  own  atmospheres,  when 
evolving  from  substances  containing  them ;  and  that,  in  order  to 
verify  wis  conjecture,  he  placed  sidphuric  acid  and  muriate  of 
iummonia  in  different  parts  of  a  glass  tube,  and,  after  sealing^the 
tube,  broi]^ht  them  into  contact ;  when  an  orange-coloured  fluid 
was  produced,  which  was  muriatic  acid.  Although  the  two 
substances  employed  were  as  pure  as  they  could  be  obtained, 
yet  the  orange-colour  of  the  resulting  liquid,  he  considered, 
might  be  o^ng  to  iron.  Sir  Humpluy  concluded  with  some 
remarks  upon  the  superiority  which  this  method  of  condensing 
the  gasea  possesses  over  those  of  mechanical  compreiaion  ana 
the  application  of  cold. 

LINNEAN    SOCIETY. 

Feb.  4. — ^The  reading  of  a  paper,  on  Lansium  and  other 
Malayan  Plants,  by  Dr.  WiUiam  Jack,  FLS.  which  had  been 
commenced  at  the  preceding  meeting,  was  resumed  and  con- 
cluded ;  and  the  allowing  paper  was  read :  Catalojgue  of 
the  Land  and  Freshwater  Shells  found  in  the  County  of 
Suffolk,  by  the  Rev.  Revett  Shephard,  FLS.  Dr.  Maton  and 
Mr.  Rackett  having  given  the  habitats  of  the  land  and  fresh- 
water shells  in  the  midland  and  western  counties,  in  vol.  viii.  of 
the  Linnean  Transactions ;  the  purpose  of  this  paper  was  to 
supply  those  of  Suffolk  and  Essex.  The  author  adopted  the 
Linnean  arrangement,  the  genera  of  which,  he  was  of  opinion, 
were  the  best  for  land  and  freshwater  shells ;  though,  at  the 
same  time,  he  expressed  his  approbation  of  M.  Drapamaud's 
work,  observing  that  his  genera,  considering  them  as  subdivi- 
sions of  th#  Linnean,  were  secundum  naturam, 

Feb.  18.p*»Th6  following  papers,  by  Major-Oen.  Hardwi 
FRS.  and  FLS.  were  read,  all  of  w\i\o\\  NY^ft^  *^'Q«^|;^ 

Miff  Series^  you  v,  x 
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beautiful  drawings  made  by  Indian  artists : — Description  of  the 
Sciurus  sagiUa  otlLinnsBUS ;  Account  of  the  Buceros  galeatiLS  of 
Shaw;  Description  of  anew  Species  of  Phasianus ;  Description 
of  the  supposed  Female  of  Phasianm  cruentus ;  Description  of 
a  small  Antelope,  a  Native  of  the  Himalaya  Range/  and  of  the 
Mountains  in  the  Nepal  Frontiers,  called  by.  the  Natives  Goral; 
Description  of  an  Insect  which  appears  to  be  a  new  Species 
of  the  Scutigera  of  Latreille,  or  Cermatia  of  Leach; 
.  March  4. — Description  of  the  Skeleton  Head  of  the  long- 
snouted  Alligator  of  the  Granges,  or  Lacert a  Gangetica  .of 
Linnaeus,  presented  to  the  Linnean  Society,  together  with  the 
entire.  Skeleton  of  a  young  Subject  of  the  same  Species,  by 
Maior.-Gen.  Thomas  Hardwicke,  FRS.  &c. 

At  the  same  meeting  was  read,  A  Description  of  a  Serpent 
hitherto  supposed  of  the  Genus  Boa,  and  the  Boa  P/trygia  of 
Sh^w. 

March  18. — ^The  following  papers  were  read : 

Observations  on  the  generic  Character  of  Locust  a,  with  the 
Description  of  a  remarkable  Species.  By  the  Rev.  Lansdown 
Guilding,BA.FLS.&c. 

The  Natural  History  of  Phasma  ramulus.    By  the  same. 

Observations  on  the  Genus  Asalapkus,  with  the  Description 
of  a  new  Species.    By  the  same.  ; 

On  the  Nature  of  the  Marine  Production  commonly  called 
Flustraarenosa;  considered  by  ElUs  and.Gmelin  as  belonging 
to  the  Order  Vermes  Zoophyta ;  but  rather  to  be  considered  as 
the  Matrix  o{  Nerita  glaucina,  by  John  Hogg,  Esq.  BA.  FLS. 
St.  Peter's  College,  Cambridge.  

Description  of  the  Taile  Bat,  by  Major-Gen.  Hardwicke. 

Description  of  Fuveraa  agavephylia,  the  Agave  Cubensis  of 
LinnsBUs  and  Jacquin,  and  the  A.  Meaicflwa  of  Lamarck,  by 
M.  Felix  de  Avelear  Protero,  Prof.  Bot.  Coimb. 

On  the  Generic  and  Specific  Characters  of  the  Chrysanthemum 
Indicum  of  Linnaeus,  and  of  the  Plants  called  Chinese  Chrysan- 
themums,  by  Joseph  Sabine,  FRS.  FLS.  &c. 

•..  •  ,  .         ^ 

GEOLOGICAL    SOCIETY. 

Jan.  3. — A  paper  was  read,  on  the  Beds  of  Limestone  and 
Clay  of  the  Ironsand  of  Sussex,  by  Gideon  Mantell,  Esq.  MGS. 
and  Charles  Lyell,  Esq.  MGS. 

Mr.  Mantel!  traces  the  direction  of  the  calcareous  beds  con- 
nected with  the  ironsand  formation  in  the  county  of  Sussex,  and 
enumerates  their  several  localities  ;  to  which  he  subjoins  draw- 
ings and  descriptions  of  some  of  the  most  remarkable  fossils 
found  in  the  limestone  of  Tilgate  Forest.  He  then  adds  a  letter 
addressed  to  him  by  Mr.  Lyell,  containing  an  account  of  the 
strata  in  the  neighbourhood  of  Horsham,  with  a  section  of  the 
quarry  of  Stamnierhaui,  and  with  remarks  on  the  phenomena 
presented  bj  the  j^ropved  and  furrowed  surfaces  both  of,ihe 
^cfyi^w axpd^di2.ds (one  bdds  o£  that s^^  .. 
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A  Notice  was  then  read,  accompatiied  with  Specimens,  by 
Gbarles  Daubeny,  MD.  FRS.  and  MGS.  Professor  of  Chemistry 
.  at  Oxford,  illustrative  of  the  Strata  cut  through  in  the  Seven 
Rakes  Mine,  near  Matlock,  Derbyshire. 

After  describing  the  qualities  of  the  strata  of  limestone  and 
tdadstone,  their  dimensions  and  connexions  with  each  other,  and 
the  minerals  which  they  contain,  both  in  veins  and  regularly 
disseminated  through  the  mass ;  Dr.  Daubeny  concludes  wim 

Smeral  observations  on  the  phenomena  which  they  present, 
e  considers  that  there  would  be  great  difficulty  in  reconciling 
the  facts  there  observed  with  that  theory  which  refers  to  an 
igneous  origin  the  formation  of  the  toadstone. 

Feb.  21. — ^Two  letters  were  read,  communicated  by  the  Presi- 
dent, addressed  by  Joseph  Byerly,  Esq.  to  B.  Fayle,  Esq.  con- 
taining some  notices  on  the  Geology  of  Sierra  Leone. 

At  Sierra  Leone  and  in  the  immediate  neighbourhood,  sienite, 
poiphyry,  and  basalt,  are  the  predominant  rocks. 

jFeb,  21  and  March  7. — A  paper  was  read,  entitled,  "Notes 
on  the  Geography  and  Geology  of  Lake  Huron,  including  a 
Description,  accompanied  by  drawings,  of  new  Species  of 
Organic  Remains,"  by  John  Bigsby,  MD.  MGS. 

In  this  paper,  the  author  enters  in  some  detail  into  a  geogra- 
phical and  geological  description  of  the  coast  and  islands  of 
Lake  Huron  in  North  America.  The  greater  part  of  the  north- 
ern shore  is  composed  of  primitive  rocks;  while  the  Manitou- 
lirie  islands  which  stretch  nearly  across  the  centre  of  the  lake, 
,  with  thie  southern  coast,  are  entirely  composed  of  secondary 
calcareous  formations.  To  this  paper  is  subjoined  a  map  of 
Lake  Huron,  and'  plates  illustrative  of  the  organic  remains 
which  are  contained  in  great  abundance  in  the  limestone  rocks. 

March  2\. — A  paper  was  read,  entitled,  "Observations  on 
the  Belemnite,"  by  J.  S.  Miller,  Esq.  ALS.  communicated  by  the 
Rev.  W.  D.  Convbeare,  MGS. 

The  author  commences  this  paper  with  an  historical  sketch  of 
the  various  opinions  which  have  been  entertained  with  regard 
to  the  belemnite,  and  of  the  works  of  those  naturalists  who£ave 
treated  of  that  fossil.  He  enumerates  the  various  names  which 
ignorance  or  superstition  assigned  to  it  in  the  earlier  periods ; 
and,  lastly,  the  altnost  equally  discordant  and  imperfect  theo- 
ries which  have  been  successively  advanced  on  the  same  subject 
by  writers  of  a  more  recent  date.  Mr.  Miller  then  offers  his 
dwn  opinion  on  the  original  structure  and  nature  of  this  organic 
body,  and  adds  the  reasons  and  the  experiments  which  have  led 
bira  to  his  conclusions.  He  considers  the  belemnite  to  have 
been  an  animal  of  the  Cephalopodous  division  of  the  moUusca, 
inhabiting  a  fibrous  spathose  conical  shell,  divided  into  cham- 
bers connected  by  a  siphunculus,  and  beyond  which  shell 
extended  a  protecting  guard  or  sheath.  Mr.  Miller  refers  the 
ihtdhial  radiated  texture  to  its  original  organic  structure,  and  not 
to  any  subsequent. process  of  crystaUYiaitioti.    It)  <!tt»^5«^\'vfc 
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Hubjoined  an  enumeration  and  description  of  the  various  specie^ 
of  Delemoites,  accompanied  by  plates  illustrative  of  their  form 
and  structure, 

ASTRONOMICAL    SOCIETY. 

The  Third  Anniversaiy  Meeting  of  this  new  association, 
which  is  rapidly  advancing  in  importance  and  prospeiity,  was 
held  at  the  taociety's  Apartments,  No.  55,  Lincoln's  Inn  Fields, 
on  Friday  the  14th  of  February  last.  At  this  meeting,  a  report 
from  the  Council  was  read,  stating,  among  other  matters,  that 
the  Society  now  consisted  of  187  efiFective  members  and  asso- 
ciates, including  the  greater  number  of  the  eminent  astronomers 
of  Europe  ;  that  the  funds  were  in  a  flourishing  condition  ;  and 
that  great  progress  had  been  made  in  establishing  an  astronomi- 
cal liorary,  which  would  shortly  be  opened  for  the  use  of  the 
members.  A  just  tribute  of  respect  to  the  memory  of  the 
,  lamented  President  of  the  Society,  was  likewise  paid,  iii  this 
report,  as  well  as  to  those  of  Sir  Henry  Englefleld,  Dr.  Hutton, 
M.  Delambre,  M.  Tralles,  and  several  other  valuable  members, 
of  whom  the  Society  had  been  dejmved  by  death  during  the 
past  year ;  and  it  concluded  by  calling  upon  the  members  and 
associates,  generally,  to  promote  the  objects  of  the  Institution 
by  every  means  in  their  power,  and  particularly  by  the  transmis- 
sion to  the  Society  of  such  papers  and  observations  as  might 
become  useful  by  their  registry  and  comparison.  A  mintita 
investigation  of  the  heavens  was  also  recommended  to  be 
effected  by  dividing  them  into  small  portions,  each  to  be  exa" 
mined  by  an  individual  member. 

The  following  officers  were  then  elected  for  the  ensuing  year  i 
Presideat. — Henry  Thomas  Colebrooke,  Esq.  FRS,  aud  FLS. 
Vice-Presidents, — Francis  Baily,  Esq.  FRS.  and  FLS. ;  Major 
Thomas  Colby,  Roy.  Eng.  LLD.FRSL.  and  E. ;  Davies  Gilbsit, 
Esq.  VPRS.  and  FLS. ;  Sir  Benjamin  Hobhouae,  Bait.  FRS. 
Treasurer, ^Rev.  William  Pearson,  LLD.  FRS. 
Sec«(a«>s.— Charles  Babbage,  Esq.  MA.   FRSL.  and  K.; 
John  MillingtOD.Esq.  MGS.  Prof.  Mech.  Phil.  Roy.  Inst. 

i'oreiga  Hecreiari/. — J.  F.  W.  Herschel,  Esq.  MA.  FRSL. 
»n(i  E. 

C'oun«7.— Capt.  F.  Beaufort,  RN.  FRS.;  Georse  Dolload, 
Esq.  FRS. ;  Benjamin  Gompertz,  Esq.  FRS. ;  Stephen  Groom- 
hrtdge,  Esq,  FRS.;  James  Horsburgh,  Esq.  FRS.;  Danial 
Moore,  Esq.  FRS.  FSA.  and  FLS.;  Peter  M.  Roget,  MD. 
FRS.;  Major-Gen.  John  Rowley,  Roy.  Eng.  FRS. 

March  14. — Several  new  members  were  proposed,  and  otliers 
elected.  A  considerable  number  of  nstronomical  books  were 
presented  to  the  library  of  the  Society ;  end  two  papers  were 
read.  The  first  was  a  demonstration  by  means  of  a  lunctional 
equation,  of  the  result  of  two  forces  acting  upon  a  particle  of 
juaiter,-  communicated  by  Dr.  Miekleham,  late  Professor  of 
AstrpiDoaiy  ia  th^   University  of  Olas^QYi,    IW^  «>«aQutL  J|^^ 
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entitled^  "  On  the  Results  of  Computations  relative  to  the 
Parallax  of  a  Lyra  from  Observations  made  with  the  Greenwich 
Mural  Circle,  compared  with  those  of  Dublin ;  by  Dr.  Brinkley, 
Prof,  of  Astronomy,  Trin.  CoL  Dublin  :"  this  was  a  highly  inte- 
resting paper. 


Aancu  XH. 

•GIBNTIFIC   INTBLLIGIfiNCB,   AND   NOTICES   OF   fUBJSCTS 

CONNECTED    WITH   SCIENCE. 

■     •     I 

I.  Mn  Faraday*s  Uqutfaction  qfiht  Gfuei. 

Wk  have  already  described,  at  p.  SO^,  in  our  report  of  the  proceed- 
ings of  the  Royal  Society,  the  means  by  which  Mr.  Faraday  has  suc- 
ceed in  reducing  chlorine  to  the  liquid  state ;  and  we  are  happy  to 
announce  that  he  has  also  succeeded,  oy  analogous  modes  of  operation, 
in  liquefying  the  following  aeriform  substances:  euchlorine*  nitrous 

-nxide,  sulphurous  acid,  sulphuretted  hydrogen,  carbonic  acid,  and 
cyanogen.    All  the  liquids  thus  produced  are  colourless,  with  the 

'«kc^[>tion  ofeuchlorine;  and  all  are  perfectly  fluid,  and  highly  vdatile. 

II.  Rc'opening  qfMr.  Sotoerbi/*s  Muteum. 

We  fed  much  saUsfaction  in  announcing  that  the  late  Mr.  Sow- 
•ttby's  Museum  of  the  Natural  Productions  of  Great  Britain,  at  No.  2, 
Mead*place,  Lambeth,  is  again  opened  for  the  inspection  of  his 
friends  and  the  lovers  of  natural  history,  every  Tuesday  nrom  eleven  till 
four  o'clock,  under  the  direction  of  his  sons  and  executors,  James  de 
Carle  Sowerby,  FLS.  and  Charles  Edward  Sowerby. 

III.  Prof.  Dauheny  on  Rocks  thai  contain  Magnesia, 

Dr.  Daubeny  having  withdrawn  his  paper  on  this  subject  from  the 
Rbyal  Society,  in  the  hope  of  its  appearing  at  some  future  time,  in  a 
ibote  complete  state,  has  requested  us  to  correct  two  mistakes  in  our 
repoH  of  it,  published  in  the  Annals  for  February,  p.  150. 

We  have  there  represented  Dr.  D.  as  saying,  that  the  presence  of 
magnesia  in  the  ooli^s  "has  not  been  ascertained  with  certainty;" 
whereas,  he  states,  there  are  several  specimens  of  them  in  die  cata- 
logue at  the  end  of  his  paper,  which'  are  mentioned  as  containing  that 
earth.  In  the  second  place.  Dr.  Daubeny  observes,  we  have  transfer- 
,red  to  his  mode  of  separating  lime  from  magnesia,  the  objections  which 
he  had  alleged  against  preceding  methods,  and  from  which  he  imagines 
*hiB  own  to  Oe  exenipt;  '*  for  it  will  be  seen  by  reference  to  my  paper 
ih  the  Edinburgh  Philosophical  Journal,'*  he  continuest  "that  the 
difficulty  (^driving  off  the  ammoniacal  salts  and  water  ori^ally  pre- 
sent, without  at  the  same  time  decomposing  the  magnesian  sulphate, 
waa  my  inducement  for  substituting  that  scheme  of  analysis  which  is 
ineertea  in  the  Annals^  the  peculiarity  of  which  consists  in  its  enabling 
•4he  operator  to  calculate  the  quantity  of  magnesia  by  merely  ascer- 
'taiaing  the  amount  of  the  sulphate  of  lime  (S>tained,  deducing  from 
thence  that  of  the  lime,  and  comparing  the  result  with  the  quantity 
laken  iq>  originaUy  by  the  acetic  acid.'* 
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TV.  On  the  Questlonai  to  the  Existence  ofMelalUc  Veim  in  the  TranL...,- 
Limestone  of  Plymouth.     By  Mr.  Prideaux,  and  the  Rev.  Richard 


(To  the  Kditoi  of  the  AHiiah  of  Pkiloiophi/.) 
SIH,  Pttjmmlli,  Feb.  15,  ISaS. 

Observing  some  doubts  expressed  in  your  last  number  of  the  accu- 
racy of  Mr.  Hennah'a  statement,  that  our  "  lime  rocks  contain  no 
metallic  veins ; "  I  am  induced  to  otfer  you  some  reusons  for  coincid- 
ing fully  in  his  opinion. 

I  believe  1  speak  much  within  compass  in  saying,  that  the  lace  of 
that  rock  is  open  to  an  extent  of  above  four  miles;  and  that  more  than 
half  of  it  has  been  in  regular  work  within  the  last  five  years.  For 
nearly  the  whole  of  this  extent  we  get  to  the  upper  surface,  and  in 
several  diHerent  places  we  trace  its  repose  on,  and  alternation  with,  the 
clay  slate,  for  a  considerable  distance.  The  cliffs  and  quarries  arfe 
from  50  to  150  feet  high,  and  cut  the  strata  at  all  angles.  And  the 
limestone  itself  forms  only  the  hilly  boundary  of  the  sea,  nine-tenths 
.  of  it  being  exposed. 

I  think,  therefore,  it  is  almost  impossible  that  a  metallic  vein,  how- 
ever minute,  existing  in  it,  should  have  escaped  detection. 

The  specimen  you  describe,  as  found  at  Cat-Down,  looks  like  a  fact 
in  opposition  to  this  conclusion  ;  but  I  have  several  times  traced  the 
whole  course  of  the  extensive  quarries  in  that  situation  from  top  to 
bottom  (though  my  opportunities  are  not  so  frequent  as  Mr.  Hennfih's) ; 
and  although  varieties  of  crystallization,  and  not  metallic  specimens, 
were  my  pursuit,  the  latter  could  hardly  have  escaped  me ;  nor  have 
the  men  employed  in  the  quarries  ever  mentioned  such  appearances  in 
my  hearing. 

That  the  mines  of  Tavistock  yield  specimens  of  crystallized  carbon- 
ate of  lime,  bearing  abundant  marks  of  their  metallic  connexion,  and 
much  like  the  one  in  question,  you  are  doubtless  aware.  1  should 
hardly  suppose,  therefore,  that  you  could  have  been  deceived  in  it, 
though  the  little  mineral  dealers  here  are  likely  enough  to  make  the 
mistake.  But  the  considerations  above  related  appear  to  me  so  deci- 
sive that  were  I  to  find  a  detached  specimen,  such  aa  you  describe',  at 
Cat- Down,  any  where  but  in  sila,  I  could  not  believe  it  to  be  the  pro- 
duce of  those  quarries,  where  I  have  seen  nothing  to  which  it  appears 
at  all  related.  I  am.  Sir,  your  most  obedient, 

John  Phideaux. 

SIR,  Cilad,-!,  Plymauth,  March  8,  1S83. 

I  perused,  a  few  days  ago,  in  the  26th  number  of  the  Annali  of 
■  Philosophy,  a  quotation  from  a  recent  publication  of  mine,  on  the 
"  Lime  Rocks  of  Plymouth,"  in  which  1  state  that  it  is  my  opinion, 
that  they  contain  no  metallic  veins,  which  quotation  is  accompanied 
with  an  account  of  a  particular  specimen  of  quartz,  &c.  making  port  of 
a  collection  said  to  be  from  our  quarries;  and  with  a  suggestion,  that 
the  circumstance  merited  further  inquiry.  Being  myself  desirous  to 
promote  any  investigation,  which  has  for  its  object  the  correction  of 
any  error  which  I  may  have  inadvertently  fallen  Into,  or  the  establish- 
ment of  any  point  which  I  believe  to  be  true,  I  hope  your  corrcspou- 
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dent  will  excuse  me  tor  requesting  you  to  permit  me,  through  the 
same  medium,  to  express  my  doubts  as  to  the  accuracy  of  his  informa- 
tion respecting  the  place  from  whence  the  specimen  he  so  minutely 
describes  originally  came. 

First,  I  would  ask,  whether  he  himself  met  with  the  specimen  in 
question  at  the  quarry  ?  If  so,  in  which  of  the  quarries  'was.  It  found  f 
As  there  are  many  at  Cat-Down,  all  of  which  I  have  frequently  and 
carefully  examined,  without  ever  finding  in  them,  or  in  any  others, 
from  the  Dock  Yard  to  the  Ferry  House  at  Cat- Down,  quartz  in  mass^ 
independent  of  galena,  and  the  other  substances  composing  the  stone. 

Secondly,  if  your  correspondent  did  not  find  the  specimen  himself, 
but  purchased  it  with  others,  I  would  beg  of  him  to  compare  it  with 
suqh  as  he  knoxvs  to  be  the  legitimate  produce  of  our  lime  rocks  ;  and  1 
think  he  cannot  fail  of  remarking  the  great  dissimilarity,  if  not  the  total 
want  o£  any  family  likeness  between  them.  And  then  let  him  reflect 
how  little  dependance  is  to  be  placed  on  the  veracity  of  those  who 
generally  have  such  articles  for  sale ;  and  whose  duplicity,  art,  or  igno- 
rapce,  I  have  daily  opportunities  of  detecting. 

I  would  further  state,  that  I  have  in  my  possession  a  specimen  so 
similar  to  the  one  above-mentioned,  that  I  should  almost  be  tempted 
to  say,  that  .both  came  from  the  same  place.  Mine  is  certainly  from 
one  of  the  mines  in  the  vicinity  of  Tavistock,  where  the  mixture 
of  quartz,  galena,  &c.  &c,  is  frequent  and  often  curious. 

I  will  only  add  my  sanguine  expectation  that  this  will  meet  with  a 
candid  reception,  and  an  early-  place  in  your  Annals^  and  conclude  in 
the  last  words  of  my  own  publication ;  **  that  it  will  give  me  real  plea- 
sure at  all  times  to  receive  any  information  from  others,  whose  personal 
knowledge  and  actual  researches  may  enable  them  to  throw  anj'  new 
light  on  tlie  subject  of  these  pages." 

I  remain.  Sir,  your  obedient  servant, 

Richard  Henxah. 

*^*  The  Editor  is  enabled  to  state,  in  reply  to  the  foregoing  letters, 
and  in  prdcr  that  the  question  to  which  they  relate  may  be  decided, 
that  the  smalf  specimen  described  in  the  n'otice  on  the  subject,  inserted 
.  in  the  Annals  tor  February  last,  was  purcliased  in  the  latter  part  of 
September,  1822,  with  snecimens  of  limestone  and  of  stalactite  unques- 
tionably obtained  from  the  Plymouth  rocks,  of  Edmund  Moss,  quany- 
man,  at  Cat-Down.  The  author  of  the  notice  certainlv  has  not  mis- 
taken  calcareous  spar  for  quartz^  as  a  paragraph  in  Mr.  Prideaux's  letter 
implies  him  to  have  done. 

.  V.  On  the  Depression  of  the  Barometer  in  Dec.  1821. 

By  Mr.  A.  Edwin. 

The  following  obsjsrvations  on  the  extraordinary  depression  of  the 

.barometer  in  Dec.  1821,  were  made  in  Owen's<*row,  near  Islington,  hy 

.  Mr.  A«  Edwin  ;  and  have  been  communicated  by  him,  in  compliance 

with  the  request  of  Prof.  Brandes,  Inserted  in  the  AnnaU  for  October 

last.     The  basin  of  the  barometer  is  situated  about  40  feet  above  the 

bed  of  the  New  River,  which  runs  before  the  house. 

On  Dec.  1 1 ,  the  barometer  was  at  SO*  1 3  inches,  and  thence  gradually 
.descended,  with  some  slight  intermediate  elevations,  until  it  fell  to 
Q&'l^  inches  gn  the  2(4<th  at  8  a.  m. 
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VI.  AlkohtmHrkol  ApflicttHm  of  the  TheriMmHer. 

In  the  Anndi  for  October  last  (p.  395),  we  gave  an  account  of 
M.  Groenine's  discovery  on  this  subject;  and  we  now  present  a  tabu- 
lar view  of  the  reaults  of  his  experiments : 

Spintsof  winehddiBfff  M*    TempeAikiTe  of  the    Tempenture     of     the 
cording  to  TnUe*i  uooho-    boiling  Uq^d,  ae-    YBpoun,   seoording    to 


meter  at  a  temperaturt  of    cording  to  Fahren-    Fahrenheit 
eo^'  Fahrenheit.  hdt. 

Per  cent  of  aloohoL 

95° 17S-18« 170-S7* 

«0  .•..„ 174-31 171*5 

85 174-87 175M)6 

80  ...«; 175-46 17ie63 

75 176-56 173-75 

70 177*71  174-87 

65.-: 178-83 1760 

60 179-40 176-56 

55 179-97 177-12 

50 181-62 ..•.  178-83 

45 182-19 179-40 

40 183-31  1805 

'35 1850  — 

30 187-25 1850 

25 189-50 187-25 

20 192-40 19062 

15..........  195-77  •..•......  194-0 

10 200-84 19906 

5.. 205-SO 204-12 

0 212-0     210O 

VU.  AccQU$U  of  a  new  Mineral^  fiamed  ChloropaU 

Ptof.  Bernhardt,  of  Erfurt,  and  Dr.  Rudolph  firanda^  have  given 
the  detoriptaon  and  analysis  dTa  new  min«iil»  which  they  call  Cbloro- 
palt  and  of  which  they  distinguish  two  varieties^  the  ccmchoidal  and 
the  earthy. 

It  occitfs  not  far  from  Ungfawar,  in  the  Comitate  of  the  same  nanie, 
and  had  received  the  trivial  name  of  green  iron  earth.  The  conchoidal 
variety  is  pistachio-green,  the^  powder  yellowish-white ;  it  is  scarcely 
transludd  on  the  edges,  fracture  conchoidal,  hardness  between  fluor 
and  calcareous  spar,  iraj^e ;  its  specific  gravity,  according  to  the  mean 
result  of  diffinrest  experiments,  approaches  very  nearly  to  2,000.  The 
parallelopiped  fragments  into  wmch  it  is  apt  to  break  have  on  the  face 
which,  in  their  natural  pla^e,  has  been  turned  upwards,  a  posi- 
tive magnetic  pole;  on  its  lower  frice  a  negative.  Four  other  poles 
occur  on  the  lateral  edges,  of  which  two  adjoining  are  positive,  and 
two  opposite  negative.  The  mineral  has,  therefore,  three  magnetical 
axes,  wiiidi  pass  eadi  other  at  right  angles,  and  agrees  in  that  respect 
with  opal ;  but  is  quite  different  from  quarts  and  other  sinciilar  minerals : 
it  does  not  phosphoreace. 

.  The  cartAy  variety  has  the  same  magnetic  properties  as  the  former ; 
its  fracture  is  earthy;  its  spec^  gnnrity  1|870;  that  of  attottier  piece 
lt727.    Beth  occur  with  opaL 
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The  compoMtion  of  the  condioida]  chloropal  is: 

Silica.... 460 

Oxide  of  Iron 35*3 

Magnesia 2*0 

Alumina X'O 

Potash  and  manganese \ ..   Traces 

Water . 18-0 

100  0 
The  earthy  chloropal  contains : 

Silica 45  0 

Oxide  of  iron  . 320 

Magnesia , 2  0 

Alumina 0-75 

Potash  and  manganese Traces 

Water. r  •  •  •  •  •   '-^00 

9975 

Experiments  were  made  to  discover  fluoric  acid^  sulphuric  acid^ 
lime,  and  potash^  but  none  was  found. 

VIII.  On  the  Galvanic  Ignition  of  Charcoal.     By  Mr.  W.  West. 

(To  the  Editor  of  the  AnnaU  of  Philosophy.) 
SIR,  Leidi,  Feb,  \S23, 

In  the  Annals  of  Philosophy  for  Aug.  1822,  there  appeared  a  com- 
munication from  Dr.  Hare,  of  Philadelphia,  to  the  Editor,  containing 
an  account  of  various  interesting  phenomena  produced  by  means  of 
his  galvanic  deflagrator :  one  of  these  is  the  ignition  of  charcoaL 

Dr.  Silliman,  in  a  letter  quoted  in  the  above  communication,  afler 
describing  the  appearance  of  the  charcoal  at  the  respective  poles,  the 
cone  and  deposit  at  the  positive,  the  concavity  at  the  negative,  goes  on 
to  state  as  a  discovery  his  having  observea  these  appearances,  and 
adds,  "  1  deem  it  indispensable  that  the  experiments  be  performed 
with  the  deflagrator." 

About  twelve  months  since,  when  exhibiting  the  ignition  of  d^ar- 
coal  before  the  members  of  the  Philosophical  Society  here,  I  was 
struck  with  the  effect  on  the  charcoal  being  so  opposite,  at  the  two 
poles ;  th^  crater  on  the  negative  side  being  well  defined,  and  about 
One-eighth  of  an  inch  deep,  the  cone  on  the  positive  charcoal  cocres- 
ponding,  and  havinj^  nt  its-  apex  a  filament  which  continued  lengthen- 
ii)g  until  broken  off  by  its  own  weight.  I  pointed  out  this  in  my  lec- 
ture, but  though,  as  far  as  I  recollect,  it  had  not  then  been  mentioned 
in  any  work,  I  imagined  all  who  had  observed  the  ignition  of  charcoal 
with  a  powerful  battery  roOst  have  seen  the  same  effects  produced.  I 
have  -since  repeated  dfie  experiment  several  times,  and  have  verified 
most  of  the  particulars  mentioned  by  Dr.  StiJiman;  I  think  that  the 
;rapour  arising  from  the  charcoal  is  more  abundant  when-  the  ignition 
takes  place  in  vacuo  than  when  in  the  atmosphere. 

I  wish  to  observe  more  accurately- Shan  Dr.Silliman^appears  to  have 
done,  whether  there  be  an  increase  of  weight  after  ignition  in  the  char- 
coal at  the  positive  pde;  but  having  Utde>|>roapeot  ot  leistve  at  pre- 
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sent,  I  take  this  mode  of  calling  attention  to  the  8ubj^0t»  since  dome 
who  would  be  likiely  to  pursue  it  might  be  discouraged  by  Dr.  Silliman's 
statement  of  the  inefficacy  of  the  common  battery. 

The  subject  b  curious  and  highly  interesting,  since  it  inyblves  the 
following  questions: 

Is  the  charcoal  fiised  ? 
'  Is  it  vaporized? 
.    Is  It  transferred  from  the  one  pole  to  the  other,  and,  if  so,  in  what 
manner  ? 

'  Would  not  satisfactory  answers  to  these  questions  throw  much  light 
on  many  abstruse  points,  and  especially  on  that  most  difficult  question 
in  physics,  the  relation  of  radiant,  or  empyreal,  or  imponderable  bodies 
to  ordinary  matter?  William  West. 

IX.  On  a  Mineralogical  Work  qfAgricola^  S^c,  By  G.  Cumberland,  Esq, 

Hon.  Mem.  GS. 

(To  the  Editor  of  the  Annalt  of  PhUosophy.) 

SIR,  BHttoly  Dec,  9,  ISSS'r 

Your  cprrp^pondent,  Mr.  Conybeare,  at  p.  SG6  of  the  Annah  for 
Nov.  1 8^,  in  nis  analysis  of  the  work  of  Yannoccio  Biringuccio,  asks 
froiii  what  work  of  Georgio  Agricola  he  relates  '*  the  discovery  of  a 
mass  of  silver  ore,  in  one  of  the  Saxon  mines,  sufficiently  large  to  make 
a  table  and  a  seat,  or  stool  (tripode),"  In  return  for  the  satisfaction 
his  paper  has  afforded  me,  I  have  th^  pleasure  to  inform  him  that 
Ya^boccio  found  it  in  a  dialogue,  entitled  ^<  11  Bermanno,"  in  compli- 
ment to  his  friend  Bermanno,.  the  physician;  placed  at  the  end  of 
*Agficbla*s  treatise  '*  On  the  Generation  of  Things  underground,  with 
their  Nature  and  the  Nature  of  Fossils ;"  the  other  interlocutors  being 
'Nicola  Ancone  and  Giovanni  Nevio.  In  this  dialogue  we  have  a  very 
niihute  account  and  history  of  the  mines  near  Friberg,  in  Bohemia, 
oiie  of  the  richest  in  silver  of  which,,  was,  according  to  his  statement, 
•thi^ called  Georges,  from  St  George  (as  may  be  seen  leaf  404,  for  the 
book  is  So  paged).  At  leaf  446,  on  the  blank  side,  Bermanno  states, 
'that  pure  masses  of  silver  are  only  found  in  Bohemia. 

InSneberg,  in  a  mine  called  Georgio,  more  is  found,  he  observes,  than 
in  all  the  other  mines  in  Germany,  for  (as  he  has  heard)  there  was  once 
to  Iflfrge  a  mass  extracted,  that  Duke  Albert  of  Saxony,  who,  above  all 
'Other  princes  of  Germany,  excelled  in  glory,  arms,  and  wealth,  and  who 
was  the  ^Either  of  tliat  Georgio  who  now  is  the  sovereign  Prince,  having 
stopped  to  see  the  mines,  and  called  for  some  refreshment,  made  use 
of*  that  great  mass  of  silver  for  his  table,  and  those  who  attended  him, 
and  had  likewise  dismounted ;  and  during  his  repast,  he  observed, 
.**  the  Emperor  Frederick  .is  powerful  and  rich,  but  he  cannot  sit  down 
to-day  at  such  a  table  as  this ! "  These,  says  he,  were  the  words  of 
the  Duke  Albert,  astonished  greatly  at  this  prodigious  mass  of  pure 
silver ;  '*  but  I  was  more  astonished,**  continues  Bermanno,  ''  when  in 
Sneberg  I  heard  a  calculation  of  the  amount  of  silver  it  had  produced." 
To  which  Nevio  replies,  **  You  tell  us  things  very  uncommon ;  pray 
what  might  that  mass  weij^  ?  "  and  Barinanno  answers,  ^'  A  little 
more  than  (x  mLpeso)  ten  thousand  pounds. 

This  dialogue  consists  of  forty-seven  leaves,  the  first  of  which  is 
> '^mmhesed^  wQf  instead,  of  4^,-.  is.  really  very  intereitiag,  ;«nd  is 
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written  in  pure  Wid  elegant  Italian ;  being  a  tranilation  from  At  Luit 
i)f  the  author.  It  has  a  preface  by  Michael  Tramezzino,  the  priBter  in 
Venice,  1550.  Georgia  Agricula  states  at  leaf  421,  that  bis  mo- 
tives for  having  entered  so  copiously  into  the  atudy  of  melale,  was 
their  utility  in  the  practice  of  the  Greek  and  Roman  physicians,  of 
tlie  fruits  of  which  he  modestly  leaves  others  lo  judge,  referring  for 
testimonials  to  Bartolomeo  Baccho  and  Lorenzo  Berraanno,  men  of 
letters,  as  well  as  expert  metallurgists,  whom  he  has  often,  he  Mys, 
wearied  with  hig  inquiries. 

During  the  dialogue,  they  ascend  to  the  mining  country,  and  while 
examining  the  operations  of  the  mines,  discuss  many  interesting  sub- 
jects relative  to  the  acquaintance  of  the  ancients  with  the  nature  of 
metals,  and  to  the  uses  to  which  they  applied  them  in  medicine; 
also  respectingthe  nature  of  plumbagine,  pyrites,  red  silver  ore,  earths 
of  various  colours,  minium,  cmnabar,  rubnca,  spars,  gypsum,  &c. 

In  Froben's  Folio,  1563,  of  Agricola's  Arte  Metalii,  translated  from 
the  Latin  into  Italian  by  Michelangelo  Florio,  of  Florence,  andty 
him  dedicated  to  Queen  Elizabeth  of  England,  there  is  anott.er 
dedication  of  the  work,  by  Agricola  himself,  to  the  Duke  of  Saxony,  iri 
which,  after  recapitulating  all  that  Greek  and  Latin  authors  have 
written  on  the  subject,  he  adds,  "  In  our  language,  I  find  two  only; 
one  relating  to  experiments  on  ores  and  metals,  which  work  is  verv 
obscure,  and  its  author  unknon'n  ;  the  other  on  mineral  veins,  whica 
is  said  to  have  for  its  author,  Pandolfo,  an  Englishman,"  Query,  who 
was  this  Pandolfo  P  A  book  in  German  also,  ne  says,  was  written  b^ 
Calbo  Fribergo,  a  physician  of  but  little  reputation  ;  and  all  these,  it 
should  seem,  wrote  previously  to  Vannoccio  Birenguccio  ;  but  of  him 
he  sneaks  so  handsomely,  that  you  will  permit  me  to  give  it  iu  his  own 

"  Poeo  ha  izlandio  che  Vannoccio  Biringuccio  da  Siena,  homo  doUo 
^  isperimentaln  in  malte  cose,  fece  un  tibro  in  lingua  Italiana,  nel  quale 
tra  trattato  del  modo  di  fondere,  spartire,  et  congiagnere  insieme  i 
metalti.  Ha  eziandio  con  brevity  trattato  del  modo  di  cuucere  alcune 
vene  et  pue  chiarameute  ha  dichiavuto  e  mostrato  il  moi^o  de  fare 
aleuni  sughi :  e  quando.  lo  lessi  qucste  sui  cose,  mi  ternaron  a  niente 
quei  che  gia  vidi  fare  in  Italia :  ma  I'altre  cose  che  io  scrivo,  o  egli 
non  I'ha  punto  toeclic  a  legiermente ;"  adding,  that  the  book  was  given 
him  by  Badoaro,  a  noble  Venetian,  when  passing  through  Marienburg  as 
Ambassador  to  King  Ferdinand.  Might  not,  therefore,  this  work  be 
interesting  to  English  artists,  if  carefully  translated? 

G.CUMBGRtAND. 


Article  XIII. 
NEW  SCIENTIFIC  BOOKS. 


S^ 


Dr.  Pring,  of  Bath,  will  shortly  publish  an  Exposition  of  the  Princl 
plu  of  Pathology. 
Oapt.  Franklin's  Narrative  of  his  Journey  from  Hudson  Bay  to  tlie 


183S.]  New  Scientific  Booh.  SIT 

Cosper  Mio^  Biver,  is  in  the  Frem.  It  will  be  illuitrited  by  nuiiie- 
roua  Plates. 

Mn  Bowdich  has  in  the  press,  a  Sketch  of  the  Portuguese  Establish-* 
ment  in  Congo,  Angola,  and  Benguela,  with  sotae  Account  of  the 
modem  Discdveries  in  the  Interior  of  Angola  and  Mosambique. 

JOIT  9ITBL»aiB0. 

Ad  Epitome  of  the  Elementary  Principles  of  Natural  and  Expert- 
mental  rhilosophy;  including  Mechanics^  Pneumatics,  Acoustics, 
Hydrostatics,  and  Hydraulics :  with  a  copious  Account  of  the  Progresf 
and  present  State  of  the  Steam  Engine.  By  John  Millington,  M(j$, 
Professor  of  Mechanics  at  the  Royal  Institution,  Secretary  to  thd 
Astronomical  Society,  &c.  &c.  1  Vol,  8?q.  with  H  Plates.  The 
author  announces  a  Second  Part,  which  is  to  treat  of  Magnetism,  Elec- 
tricity, Optics,  and  Astrononiy. 

A  Geometrical  System  of  Conic  Sections  for  the  Use  of  Mathema- 
tical Students  at  the  Royal  Liverpool  Institution.    8yo.    6s»  6d. 

Elements  of  Practical  Mechanics.  By  Giuseppe  Venturoli,  Pro- 
fessor pf  Mathematics  in  the  University  of  Bolosne.  To  whioh  is 
added,  a  Treatise  upon  the  Principles  oi^  Virtual  Velocity,  and  its  Uses 
in  Mechanics.  Translated  from  the  Italian,  by  Daniel  Cresswick, 
IXD.  Fellow  of  Trinity  College,  Cambridjg^.     8vo.    8i. 

Observations  on  the  Effeqts  of  Lightnmg  on  Floating  Bodies,  with 
an  Account  of  the  new  Method  of  applying  fixed  and  continuous  Con- 
ductoif  of  Electricity  to  the. Masts  of  Ships.  In  a  Letter  to  Vice- 
Admiral  Sir  Thomas  Byam  Martin,  Comptroller  of  his  Majesty's  Navy, 
&c.  &c.    By  W.  Snow  Harris,  MRCS.    4to.    .With  Six  Plates.     12$. 

An  Essay  on  the  Medicinal  Efficacy  and  Employment  of  the  Bath 
Waters;  illustrated  b^  Remarks  on  the  Physiology  and  Pathology  of 
tfaft  Animal  Frame,  with  Reference  to  the  Treatment  of  Gout,  Rheu- 
matism, Palsy,  and  Eruptive  Diseases.  By  Edward  Barlowi  MD.. 
Graduate  of  Uie  University  of  Edinburgh,  and  one  of  the  Physicians 
g£  the  E^  Hospital,  (cc.    8vo.    Si* 

.,  Di^tidium  Mono^phia,  sistens  Historiam  Botanicam  Generis; 
tabulis  Omnium  Speciarum  hactenus  cognitarum  illustratanf,  utpluri- 
mum  €onfutis  ad  Icones  F.  Bauer,  penes.  G.  Cattley  Arm.  cure 
J.  Lin^ley,  FLS.  et  FHS.  Folio.  With  28  Plates^^  4/.  4i.  Coloured, 
6L6s. 

The  Natural  History  of  the  Lepidopterous  Insects  of  New  South 
Wales.  Collected,  engraved,  and  faithfully  painted  after  Nature,  by 
J.  W.  Lewi0,  ALS.  late  of  Paramatta,  New  South  Wales.  4to.  With 
19  Platea,  1/.  lis.  6d.  \  or  finely  coloured,  2/.  8;. 

The  Birds  of  New  South  WsUes,  and  their  Natural  History.  By  the 
same  Author.    4to.     With  26  Plates,  2s,  2s.;  or  coloured,  6l.  Ss, 

The  Linnean  System  of  Conchology,  describing  the  Orders,  Generic 
and  Species  of  Shells,  arranged  into  Divisions  and  Families,  with  a 
View  to  facilitate  the  Students  Attainment  of  the  Science.  By  John 
Ma^e.  With  36  Plates.  Plain  and  coloured  Frontispiece,  1/.  Is,; 
or  the  whole  beautifully  coloured,  2/.  I2s.  6d. 

At\  Account  of  some  recent  Discoveries,  Hieroglyphical  Literature, 
and  Egyptian  Antiquities ;  including* the  Authors  original  Alph^et, 
a^  extended  by  Mr.  Champollion ;  with  a  Translation  <ii  five  published 
Greek  a^d  Efgyptian  Maquscripts.  By  Thomas  Y0Qn^,  Mi).  FRS, 
&c.    With  Plates.    8vo.    1s.6d. 
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A  Statistical  and  CommerciBl  History  of  the  Kingdom  ofGuati- 
mala,  in  Spanish  America;  containing  impurtant  Particulars  relaUTe 
to  ita  ProductioQB,  Manufactures,  Customs,  &c. ;  with  an  Account  of 
its  Conquest  by  the  Spaniards,  and  a  Narrative  of  the  principal  Events 
down  to  tlie  present  Time.  From  original  Records  in  the  Archives, 
actual  Observation,  and  other  authentic  Sources.  By  Don  Domingo 
JuarroB.  Translated  by  J.  Baily,  Lieut.  Roy.  Mar.  Illustrated  wiih 
Maps,     16s. 

Columbia;  being  a  Geographical,  Statistical,  Agricultural,  Com- 
mercial, and  Political  Account  of  that  Country;  adapted  for  the  gene- 
ral Reader,  the  Merchant,  and  the  Colonist.  ^Vith  a  Map,  and  Por- 
traits of  Bolivar  and  Zea.     2  Vols.     8vo.     1/.  I6s. 


Article  XIV. 
NEW  PATENTS. 


G.  Richards,  ofTmro,  Cornwall,  architect,  for  certain  improvements 
in  grates,  stoves,  furnaces,  and  other  inveiuions ;  for  the  consumption 
of  fuel,  and  in  the  flues  connected  with  ihem,  whereby  they  are  ren- 
dered more  safe,  and  the  smoke  prevented  from  returning  into  the 
rooms  in  which  they  are  placed;  and  also,  for  an  improved  apparatus 
for  cleansing  the  same. — Dec.  '26. 

T.  Rogers,  of  Storc-sireel,  Bedford- square,  Middlesex,  Esq.  for  a 
method  or  apparatus  for  the  purpose  of  attaching  troweers  and  gaiters 
to  boots  and  shoes. — Uec.  26. 

J.  Neville,  of  New-walk,  Shad  Thames,  Surrey,  civil  engineer,  for 
an  improved  raethndofprotlucing  and  applying  heat  to,  and  construct- 
ing and  erecting  furnaces  and  other  reservoirs,  severally  used  for  the 
various  purposes  of  roasting  or  smelling  metallic  ores,  or  other  sub- 
stances, and  likewise  for  effecting  a  saving  in  fuel,  and  producing  a 
more  complete  combustion  of  smoke  than  at  present  takes  place,  as 
well  as  a  better  mode  than  any  now  in  use,  of  collecting  and  preserving 
any  volatile  substance  contained  in,  or  combined  with,  metallic  ores  or 
other  substances  in  the  separation  of  which  heat  is  necessary. — Jan.  H, 
132.'}. 

W.  Johnson,  of  Great  Totham,  Essex,  Gent,  fora  means  of  obtain- 
ing the  power,  of  steam  for  the  use  of  steam-engines  with  reduced 
expenditure  of  fuel. — Jan.  8. 

W.  Lister,  ofBaildon,  Otley,  Yorkshire,  cotton-spinner,  for  certain 
improvements  in  the  method  and  machinery  for  preparing  and  spinning 
wool,  silk,  mohair,  and  other  animal  £hre,  of  any  quality  or  length  of 
staple.— Jan.  16. 

R.  Copland,  of  Wilmington-square,  Clcrkenwcll,  Middlesex.  Gent, 
for  combinations  of  apparatus  for  gaining  power;  part  of  which  are 
improvements  upon  a  patent  aheacly  obtained  by  him  for  a  new  or 
improved  method  or  methods  of  gaining  power,  by  new  or  improved 
combinations  of  apparatus  applicable  to  various  purposes.— Jan.  16. 

G.  Miller,  of  Lincoln's  Inn,  Middlesex.  Brevet  Lieut.-Col.  in  the 
Royal  Brigade,  for  a  method  or  plan  of  communicating  the  epirnl 
motion  to  shot  and  shells  when  fired  ironi  plain  barrels,  atui  for  ignit- 
ing, by  percussion,  shells  to  which  the  spiral  motion  has  been  thui 
commaaicated. — Jan.  16. 
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MAY,  1823. 


Article  I.        . 

Additional  Remarks  on.  the  Rothe  Todte  Liegende  and  Weiss 
Liegende  of  German  Geologists.  By  Thomas  Weaver,  Baa. 
MRIA.  MRDS.  MWS.  MGS. 

*      • 

(To  the  Editor  of  the  Annals  of  Philosophy.)  . 

SIR,  Tortvorth,  A^UA^  1825.  • 

.  In  my  former  papers,  I  endeavoured  to  elucidate  the  subject 
of  the  rothetodtliegende  formation,  as  well  as  that  of  the  weiss- 
liegende,  in  such  a  manner  as  might  obviate  all  further  miscon* 
ception  or  doubt ;  *  not  by  ^tuitous  assumption,  ^but  by  strict 
induction  from  the  observations  and  descriptions  of  those  .who 
have  best  studied  the  subject  in  Germany ;  at  the  head  of  whom 
vtands  Freiesleben.  In  conducting  this  discussion,  it  has  been 
my  object  constantly  to  bear  in  mind  that  the  solution  of  a  pro- 
blem cannot  be  valid,  unless  it  embrace  all  the  conditions  neces- 
sarily belonging  to  it ;  nor  the  sense  of  an  author  be  justly  given, 
unless  the  scope  of  his  argipment  be  fully  considered  in  all  its 
branches  and  bearings.  Partial  views  generally  lead  to  false 
results.  Yet  it  seems  I  have  failed  in  conveying  conviction 
where  I  particularly  wished  to  impress  it.f  Nor  is  it  difficult  to 
account  for  the  failure,  since  my  opponent  persists  in  attaching 
a  meaning  to  the  word  rothetodtliegende,  for  which  I  confess  1 
can  find  no  adequate  German  aumority.    However  averse  to 

•  ^es  Annals  of  Philonophy^  Oct.  and  Nov.  18S1,  and  Aug.  1882. 
^  See  the  intereBdng  '^  Memoir  iUustrative  of  a  general  Oeoloncal  Map  of  Europe, 
InrOe  Rer.  W.  D.  Gcnybeare,'*  in  Uie  AnnaU  of  Philosophy  for  Jan.  Feb.  and  Maitii, 

iiew  Series,  vol.  v,  y 
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controversy,  a  desire  of  supporting  and  vindicating  the  true 
state  of  the  case,  impels  me  once  more  to  resume  the  pen. 

Mr.  Conybeare  insists  that  the  rothetodtUegende  is  the  equi- 
valent of  the  calcareous  or  new  conglomerate  of  England,  over- 
lying the  carboniferous  series ;  and  he  even  contends  that 
Freiesleben  considers  and  treats  the  rothetodtUegende  and  the 
true  coal  formation  as  appertaining  to  two  different  series  ;  add- 
ing, that  the  invariable  order  in  ascending  is,  1.  Coal  formation. 
2.  Porphyry.  3,  RothetodtUegende ;  and  sections  are  quoted 
from  ELeferstein,  as  demonstrative  of  this  position. 

I  have  already^  slated  that  the  great  object  of  Freiesleben's 
extended  work  was  the  description  of  the  four  foUowing  groups, 
or  formations ;  opposite  to  which  I  place  their  English  equiva- 
lents.   They  are  considered  in  four  sections  : 

I.  The  upper  or  sheU  Umestone?  j^^  ^^  ^^^^  ^^^^^^ 
formation 3 

II.  The  upper,  or  newer,  or  va-^ 

negated,    sandstone   forma-  >  New  red  sandstone  formation, 
tion J 

III.  The  lower  or  alpine  lime-^  Magnesianlimestoneformation, 
stone  formation,  including  I  including  the  calcareous  or 
the  ii>ei$sUegende  as  the  low-  f  new  conglomerate .  as  the 
est  bed J     lowest  bed. 

IV.  The  lower  or  older  sand-"\ 

stone,  or  rothetodtUegende,  >  Carboniferous  series, 
formation J 

I  have  maintained  that  the  weissUegende  alone  (and  not  the 
rothetodtUegende)  is  the  representative  of  the  calcareous  or  new 
eon^merate  of  Enaland.''^  The  general  desonption  of  the  new 
ooBglomerate  is  to  oe  found  in  &e  Annals  of  Pkilosophj/  for 
November,  1621,  and  more  at  large  in  Freieslelien,  vol.  iii.  p.  239 
-1^280.  It  is  to  that  author  the  Germans  owe  the  dear  exposition 
of  the  true  character  of  the  weissUegende,  and  the  proof  that  it 
belongs  to  a  newer  series  than  the  carboniferous  ;  while  almost 
all  pteocding  German  writers  had  considered  the  weissUegende 
«ft  the  uppermost  bed  of  that  series,  and  included  it  accordingly, 
and  some  even  had  caUed  it  rothliegende.  But  to  continue  so 
to  apply  the  latter  denomination  is  obviously  to  persevere  in  ah 
antiquated  error,  exploded  by  Freiesleben.    And  conversely,  to 

4  I  mpofle]^ ftvoid unng  ia  this  pi^Mr  the  tenn  '^  new ndoonglaoMnits  or  nuA' 
BiioiDitj*'  hjf  wfaioh  tbk  fi>niiatioB  bai  been  parUy  designated  in  England ;  since  it  has 
led,  and,  if  continued,  is  likely  still  td  lead  tp  misconception.  As  used  by  some  English 
writers,  it  denotes  the  calcareous  conglomerate ;  sometimes  it  indndes  the  magneskai 
Umestone,  and  sometimes  it  is  extended  to  the  new  red  sandstone  formation  also,  pro- 
perly so  called.  A  vagueness  of  language  thus  arises,  which  is  productive  of  eoima- 
ableohseurity  ;  offering  nearly  a  counterpart  to  tlut  which  has  proceeded  from  the  iadis- 
frimpijaf  «M  of  the  teas  lotfaetodlliegeiide  ia  Ofnniny,  m  ^flplied  to  all  pwts  of  the 
cdrbomfaouM  senes. 
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call  the  true  rothetodtliegende  the  new  congloinerate,  attd  then 
to  build  on  this  misapplication  of  the  term,  is  a  sore  method  to 
render  a  subject^  otherwise  simple  and  clear,  involved  and  eoil» 
fiised ;  and  thus  calculated  to  mislead  both  the  writer  and  reader, 
confirming  the  remark  of  Bacon,  that  **  while  men  beUeve  their 
reason  governs  their  words;  it  often  happens,  that  words  have 
power  enough  to  react  upon  reason/' 

I  have  maintained  that  the  rothetodtliegende  formation  is  the 
equivalent  of  the  carboniferous  series,  extending  from  the  old  ted 
sandstone  to  the  coal  formation  inclusive,  or  nice  vend.  Now  to 
prove  that  Freiesleben's  own  view  of  the  matter  is  identical  With 
that  which  I  have  given,  I  think  it  will  be  sufficient,  in  addition 
to  the  facts  detailed  in  my  former  papers,  to  transcribe  in  this 
place  the  S]n^optical  Table  of  that  author,  prefixed  to  his  fourth 
volume,  which  exhibits  the  method  acconimg  to  which  he  con- 
siden^.and  treats  this  subject ;  and  then  to  aSet  a  few  remarks 
intermingrled  with  such  illustrative  extracts  from  the  body  of  the 
work,  as  near  more  immediately  on  the  question. 

'^  Sect.  IV. — The  Lower  Sandstone  Formation,  or  Mothe  Todte 
Liegende.  Die  Untere  Sandstein  Formation  (das  Rothe  Todte 
Liegende). 

Occupying  pages  67 — 210  of  the  fourth  vdume,  and  ccmsi^ 
dered  under  the  following  heads : 

I.  The  Rothe  liegende  {Red  Sattdstone)  separately  considered. 
Das  Rothe  Liegende  an  undfiir  sich  betrachtet,  p.  73-— 137. 

Beds  composing  the  Rothliesende,  viz.  conglomerate,  breccia, 
sandstone,  slaty  micaceous  sandstone,  indurated  slaty  clay,  and 
eluy  marl,  p.  73—99. 

Sttticture,  p.  99—107. 

Relative  position,  affinities,  and  graduations,  p.  107— -118. 

Intermingled  minerals,  including  also  beds  oj  Kmestofie,  com 
pact  spUntery,  sub-lamellar,  or  granular,  p.  118—123. 

Distribution  of  ferruginous  matter,  p.  Iz3 — 127. 

Veins  in  the  rothliegende,  p.  127—131. 

Petrifactions,  p.  131 — 136. 

Springs  and  mineral  waters,  p.  136,  137. 

li.  The  Subordinate  Members.  Untergeordnete  GebirgsattM, 
p.  137—191. 

1 .  Porphyry  and  amygdaloid,  p.  137 — 147. 

2.  Coaly  shale,  p.  147—169- 

3.  Coal,  170—191. 

Dfstinetions  hitherto  made  respecting  the  reHtion  of  the  coal 
formation  to  that  of  the  rothliegende,  p.  170 — 172. 

Occurrence  of  coal,  172—191. 

In  Sangerhausen,  p.  173—175. 

In  Stofibeig,  176—178. 

In  Anhalt  Semburg  at  Opperode,  8cc.  and  in  the  Circle  of  the 
Saale,  179. 

y2 
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,  In  the  Forest  ofThuringia,  p.  179— 191. 

III.  Occurrence  and  Distribution  of  the  Formation  in  general. 
Vorkommen.und  Verbreitung,  p.  191— -210. 
.  In  Mannsfeldy  extending  into  Anhalt,  p.  191 — 193. 
:  In  the  Circle  of  the  Saale,  194—195. 
In  Sangerhausen  and  StoUberg,  195 — 197. 
In  Kiffhauser,  Bottendorf,  and  Gera,  198—200. 
in  the  Forest  of  Thuringia,  200—206. 

:  laother  parts  of  Grermanyy  Riegelsdorf,  Hesse,  Wirtemberg, 
Mark,  Silesia,  Bohemia,  207—208. 
.  In  countries  beyond  Germany,  208— 2 10, 


Appendices  mid  Additions  to  vol.  iv.  p.  210 — 392. 

.1.  On  transition  clayslate  and  greywacke  tracts  in  the  Hartz, 
Neustadt,  &c.  p.  213— 228. 

2.  Geological  and  mining  observations  on  the  coUieries  at 
Opperode,  Meisdorf,  &c.  in  Anhalt-Bemburg,  and  at  Wettin, 
Lbbeglin,  Petersberge,  &c.  in  the  Circle  of  the  Saale,  p.  229 — 268. 

3.  Letters  relating  to  the  shell  limestone,  new  red  sandstone, 
and  lower  Umestone  formations,  described  in  the  three  first 
volumes,  p.  269 — ^294. 

4.  Additional  observations  on  the  shell  limestone,  new  red 
(landstone,  lower  limestone,  and  rothetodtliegende  formatipns, 
p.  295—392." 


With  this  Synoptical  Table  for  a  guide,  and  Freiesleben's  descrip- 
tions in  illustration,  it  has  been  a  great  surprise  to  me  that  any 
one  should  ever  have  doubted  that  the  older  sandstone,  or  rothe- 
todtliegende formation  of  the  Germans,  was  the  representative 
of  the  carboniferous  series.''^ 

After  the  details  into  which  I  have  formerly  entered,  the  more 
immediate  remarks  required  on  the  preceding  synoptical  table 
may  be  confined,^rs^,  to  the  rothliegende  separately  considered; 
and  secondly^  to  the  nature  of  its  connexion  with  tne  coal  f<M*m- 
ation. 

1.  Now  with  respect  to  the  rothliegende  considered  separately, 

*  It  may  be  usefiil  in  this  place  to  refer  to  the  origin  of  the  expreasioii  rothetodtlie- 
gende, or  red  dead  Iter*  It  nas  been  applied  to  the  carboniferous  series  in  general  for 
Uiis  reason ;  that  in  some  quarters  the  coid  formation  assodated  with  red  sandatone  as  ose 
of  its  members ;  in  others,  the  old  red  sandstone  itself  (both  mate  or  less  stnxif^.cd^ 
raeterised  by  the  difiudon  of  red  oxide  of  iron),  form  the  immediate  support  oC  tl^ 
weiBsliegende  or  liew  conglomerate,  and  bituminous  marl  shale,  the  two  roimcr  thus 
aeting  in  relation  to  the  two  latter  as  the  red  dead  lier ;  that  is,  as  the  red  substratum, 
ccmparatively  barren  of  metal,  in  contradistinction  to  die  superincumbent  new  conglo^ 
merate  and  Intuminous  marl  shale,  both  of  whidi  are  abundantly  metalliferous. 

I  mbj  here  repeat  the  remark,  whidi  I  made  in  a  former  piqper  {Atmal*  of  PWotophy, 
January,  IttKS),  that  the  expressions  todUiegende,  rothliegende,  and  rothetodtliegaide, 
ue  BjmoajrmouMf  the  two  former  being  frequently  employe  for  the  vake  of  brevity. 
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if  we  pay  due  attentioa.  to  its  physical  characterSj  and  to  its 
relative  position,  affinities,  and  graduations,  I  know  not  hdw  it  iff 
possible  to  resist  the  evidence  thus  afforded^  that  it  represents; 
m  its  lowest  position,  the  old  red  sandstone  ot  English  geb- 
lomsts. 

The  general  characters  of  the  beds  composing  the  rothliegende 
as  consisting  of  conglomerate,  breccia,  sandstone,  slaty  micaceous 
sandstone,  indurated  slaty  clay,  and  clay  marl,  have  been  riven  in 
the  Annals  of  Philosophy  for  Aug.  18!^,  p.  84 — 86 ;  ana  I  there 
adverted  to  their  agreement  with  those  or  the  old  red  sandstone 
of  Gloucestershire  (and  of  the  adjoining  counties),  and  also  of 
that  of  Ireland.  But  no  where  is  the  analogy  to  be  found 
more  complete  in  all  its  parts  than  in  the  old  red  sandstone  of 
Scotland,  particularly  that  portion  of  it  which  borders  the 
nordiem  side  of  the  Scotch  great  coal  tract.*^  I  know  no  other 
portion  of  the  carboniferous  series,  with  which  the  rothliegende 
m  its  lowest  position  can  be  said  to  correspond  so  perfectly. 

With  regard  to  the  relative  position  and  <tffinities  of  the  roth- 
liegende, tne  follovnng  extracts  from  Freiesleben  may  suffice. 

Vol.  iv.  p.  107,  et  seq.  "  The  rothliegende  is  always 
bounded  on  the  one  side  by  one  or  the  other  member  of  toe 
cupriferous  shale  tract,  lying  generally  immediately  below  the 
calcareous  or  new  conglomerate  (weissliegende)  or  the  cuprife- 
rous marl  shale ;  but  its  confines  on  the  omer  side  are  less  aeter- 
minate.  Here  it  graduates  principally  into  tracts  of  greywacke 
and  clayslate,  or  porphyry,  accoraingly  as  it  reposes  upon,  or 
forms  basins  in,  one  or  die  other  of  them.'^f 

''  In  several  districts,  its  immediate  lower  boundary  is  formed 
by  one  or  the  other  of  these  tracts ;  but  in  some  others  a  forma- 
tion of  coaly  shale  or  coal  is  found  interposed  between  them." ;{; 

*  Ste  0r.  Bout's  instructive  description  of  the  p&udtngu^t  etgrtt  rougei  of  dootknd, 
p.  lOS— 119,  of  the  Bssu  G^ikgique  sar  TEoosse;  and  compue  it  with  FnieBldbenli 
descr^ition  of  the  rothliegende,  voL  iv.  p.  73 — 187.  The  two  descriptioiis  agiset  so 
paftctly  M  to  answer  newdy  one  for  the  other. 

■t  To  render  the  above  paragnqph  perfectly  dear  to  the  Enc^idi  reader,  it  is  nece«« 
iHy  to  bear  in  mind  that  the  red  tanattone  .of  ^  coal  tracts  of  Germany,  bears  the  name 
«f  lodiHegeiide  as  weU  as  the  fundamental  portion  of  the  caibonifiBrous  series,  nnoahr, 
ihe  old  red  sandstone.  In  point  of  position,  the  former  aii^t  be  partly  oorapaied  to  unt 
fed  sandstone  found  in  some  of  the  Englidi  coal  fieLds,  which,  appearing  at  intervals,  some- 
tfanca  fbtms  beds  of  great  thidmess  and  extent,  dividing  the  more  common  coal  bear- 
ka  strata  ftom  eadi  other,  and  partly  known  by  the  name  nipeMumt  Mtone^  e.  g.  in  the 
wueestershire  south  coal  field.  It  is  one  of  the  peculiarities  of  several  of  the  cmI  fidds 
in  Ae  north  of  Germany,  that  coarse  red  con^omerate  and  red  sandstone  are  found  fre« 
qnsBdy  alternating  on  agreater  or  smaUessode  with  die  other  coal  measures,  die  former 
pardy  fesemhlina  analogous  beds  in  the  fundamental  old  red  sandstene.  Tfaw  is  partU 
colany  observabfe  in  Lower  Silesia,  where  a  b^  of  coarse  red  con^omerate  general^ 
forms  the  immediate  roof  of  the  coal  seams ;  a  bed  of  date  day  of  seven  ftet  in  duck- 
ness  being  there  a  rare  occurrence.  See  Von  Buch,  Geog.  Beob.  vol.  i  p.  90  and  101. 
Also  Frewsleben*s  description  of  the  Oppoode  and  Petersbeige  coal  diatiicts  as  quoted  by 
me  in  the  Anndlt  of  Philosophy,  August,  1898,  p.  87 — 80 ;  and  Von  Raumer  in  tlit 
Annals  of  Philot€phy,  Oct.  1821,  p.  848—850,  and  Aug.  1888,  p.  91— 93. 

f  Tins  observation  requires  attention,  and  wUl  be  duly  noticed  hereafter,  p.  389» 
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'<  Generally  speaking;^  the  rothliegende  seems  the  more  dis« 
posed  to  receive  foreigii  ingredients  into  its  composition,  as  well 
••  beds,  the  nearer  it  approaches  to  the  fundamental  rocks  upon 
"which  it  reposes.  Ana  it  is  not  to  be  denied  that  it  possesses 
many  points  of  agreement  with  transition  tracts:  so  much  so,  that 
tome  geologists  are  disposed  to  rank  it  rather  with  the  transition 
series,  and  to  commence  the  floetz  series  only  with  the  rocks 
peculiariy  beloneinff  to  the  bituminous  or  cupriferous  marl 
shale  *^  *  (of  whidi  the  weissliegende,  or  new  conglomerate,  is  the 
iist  or  lowest  member). 

The  connexion  of  the  rothliegende  with  transition  grey  wiacke 
ind  dayslate  tracts,  is  exemplified  by  a  reference  to  the  districts 
of  Mannsfeld,  Sangerhausen,  and  Stollberg,  where  it  reposes 
mpon,  and  partly  graduates  into  them. 

Its  connexion  with  porphyry  (trap  also  occurring  in  the  asso- 
ciation)^ is  stated  to  be  particularly  well  exliibited  m  the  Forest 
of  Thunngia,  the  two  formations  not  only  alternating  with,  but 
appearing  in  a  manner  diffused  in  each  other ;  e.  g.  in  the  north- 
em  declivity  of  the  Schneekopf,  and  again  extending  from  the 
Grossen  Buche  into  the  Schmuckengraben  in  the  same  moun- 
tain. Its  intimate  alliance  with  porphyry  is  shown  ako  in 
Mannsfeld.^See  Annals  of  Philosophy^  Aug.  1822,  p.  87.) 

In  all  these  cases,  the  ingredients  which  compose  the  roth- 
liegende are  said  to  vary  more  or  less  according  to  the  constitu- 
ti6n  of  the  transition  or  primary  tracts  upon  wmch  it  reposes. — 
(See  Freiesleben,  vol.  i.  p.  32-^34,  and  p.  43 — 46 ;  and  also  vol. 
iv.  p.  67—99.) 

&>th  rdative  position  and  physical  characters,  therefore, 
prove  that  thia  rotbUegende  constitutes,  in  its  lowest  position^  the 
rondamental  portion  of  die  series,  or  what  is  designated  in 
England  as  the  old  red  sandstone. 

^  Tlie  same  inference  is  to  be  drawn,  from  considering  the 
eommxion  of  the  rothliegende  with  the  coal  formation. 

On  this  subject,  Freiesleben  (see  p.  170 — 172  of  vol.  iv.) 
adverts^  in  the  first  place,  to  the  distinctions  formerly  made  in 
(Sermany  respecting  the  relation  of  the  coal  formation  to  the 
iQthUesende ;  some  writers  having  considered  a  portion  onhr  of 
the  tou  formation  as  included  in  the  rothliegende,  while  otners 
iaeorporated  the  whole  of  the  coal  formation  with  the  rothUe- 
gende ;  thus  constitiiting,  instead  of  one  group  with  two  divisions^ 
Me  simple  unbroken  series.  As  an  exemplification  of  the  latter 
mode  of  considering  the  subject,  he  produces  the  arrangement 
of  Karsten,  who  gives  the  foUowing  beds  as  a  type  of  the  general 
Mies,,  taketi  in  an  ascending  order : 


f  **  Sm  Von  Hctf  in  LeoDhud*!  Tafldienbudi.    JahxgaDg.  Tin. 


» 


All  comprehended  in  one 
genena  groap,  entitled 
we  older  sandstone^  or 
rothetodtliegende  format 
Hon.* 
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1 .  Conglomerate  of  ancient  rocksr 

2.  Siliceous  conglomerate. 
3  to  8.  Coal^  sandstone,  and  shale. 

9.  Trap  rocks. 

10.  Clav  ironstone. 

11.  Rotnliegende. 

12.  WeissUegende. 

Now  what  is  the  observation  of  Freiesleben  upon  this  series  t 
He  says  it  is  too  general,  and  not  sufficiently  distinct,  and^ 
tiierefore,  for  the  sake  of  greater  clearness  and  precision,  he 
considers  it  necessary  to  describe  the  rothliegende  and  the  coal 
formation  under  separate  heads;  and  he  arranges  the  subject 
accordingly,  as  displayed  in  the  synoptical  table,  leaving  for  his 
third  and  last  division  the  account  of  the  occurrence  and 
distribution  of  the  series  in  general. 

It  is  obvious  from  the  structure  of  that  table,  that  coal  is  con- 
sidered by  him  in  a  general  point  of  view  as  a  member  of  the 
older  sandstone  or  rothetodtliegende  series ;  and  so  far  -he  conti- 
nues to  adhere  to  the  arrangement  of  his  predecessors.  But  he 
(|ualifies  this  general  view  by  a  more  particular  one,  expressed 
in  the  following  words :  ^f  I  nave  throughout  my  present  exposi- 
tion considered  the  rothliegende  and  the  true  coat  tracts  (eigent- 
liche  steinkohleneebirge,  with  siUceous  conglomerate,  slate-clay, 
and  bituminous  shale),  as  two  very  closely  allied  formations,  but 
which  ought  nevertheless  to  be  dxstingu%shed  from  each  other. 
And  hence  in  my  descriptions  I  always  make  a  distinction 
betweenthe  true  coal  tracts,  and  thosesingle  beds  of  coal  that  occur 
incidentally  subordinate  to  the  rothUegende/'  t    Tliis  particular 

*  The  series  giyen  above  is  also  quoted  by  Mr.  Conybeare,  on  wfaidi  tliat  gentkman 
Qjjiarrei,  ^*  If  we  look  among  these  rocks  for  the  representative  of  our  own  old  red 
tandetimif,  it  must  be  soog^  in  Ko>  1  and  3,  not  in  No.  11 ;  "  an  obiervatkm  in  which 
I  petfoctly  apee  with  him,  since  it  is  one  of  the  points  for  which  I  have  been  contend- 
ing ;  in  cGommation  of  which  I  have  to  observe,  that  No.  1  and  2  of  that  series  do  in 
iMt  repiesent  the  UmeHportUm  of  the  rothliegende  of  Freiesldlien. 

But  that  Kanrten's  group  is  to  be  considered  as  a  general  tj^  of  the  dder  sandstone 
aenes,  and  not  as  ezpressinff  with  precision  the  order  of  succession  throu^iottt,  appeait 
evident  from  the  introduction  of  trap  rocks  and  day  ironstone  under  Nos.  9  ana  10. 
!nie  two  principal  members  of  the  series  are  first  expressed,  namdy,  the  old  red  sand- 
stone by  No.  1  and  2,  and  the  coal  formation  by  No.  3  to  8.  Then  trap  and  day  iron- 
itone  are  noticed,  the  former  as  being  inddental  both  to  the  old  red  sandstone  and  to  the 
coal  formation,  sad  thelatter  as  more  peculiarly  belonging  to  the  ooal  fonnation.  With 
nspect  to  the  rothli^nde.  No.  11,1  must  repeat  uat  it  is  in  this  ]xwition  a  term, 
denoting  the  upper  portion  of  the  coal  measures,  where  interstratified  with  and  divided 
by  red  sandstone  on  a  greater  or  smaller  scale  as  one  of  its  members.  And  lastly,  with 
zeoaid  to  the  weisslicgende  No.  12, 1  must  also  repeat  that  this  formation  had  been  eon- 
doered  as  the  uppermost  bed  of  the  older  sandstone  series  by  most  Oennan  writ^ 
until  Freiedeben  demonstrated  that  it  was  the  lowest  member  of  the  succeeding  alpine 
limestone  formation  (answering  to  the  Englidi  magnesian  limestone),  thus  corresponding 
widi  the  oakareoos  or  new  conglomerate  m  England. 

f  I  give  the  original  passage  in  this  place.  *'  In  meiner  pegenwartigen  darstdhmg 
habe  im  jederzdt  die  foimatum  des  lothlifigeDden  und  die  eigntHchcn  iteinkohlenge- 
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yiew;  however,  does  not  invalidate  bis  general  position ;  namely, 
that  all  the  true  coal  tracts  are  comprehended  in  the  older  sand* 
stone  or  rothetodtliegende  series  ;  an  arrangement  in  which  all 
German  geolo^sts  have  always  concurred.  This  state  of  the 
case  is  proved,  not  only  by  the  synoptical  table,  but  by  the 
words  ot  the  author's  text,  from  which  I  subjoin  the  following 
extracts : 

.  Vol.  iv.  p.  179.  "  It  is  quite  certain  that  the  bed  of  coal  near 
Opperode,  in  Anhalt,  lies  in  the  rothliegende,  and  I  must  affirm 
the  same  of  the  cosd  near  Wettin,  both  from  my  own  observa- 
tions, and  from  the  accounts  of  others,  that  may  safely  be  reUed 
on.  But  of  these  I  need  take  no  further  notice  in  this  place,  as 
I  mean  to  describe  them  in  distinct  dissertations  in  the  second 
appendix  to  this  volume." 

I  have  given  the  substance  of  these  descriptionl^  in  the  Annah 
of  Philosophy y  Aug.  1822,  p.  8^7 — 89,  to  which  I  beg  leave  to 
refer  the  reader ;  and  in  relation  to  which  I  will  here  only  add 
two  other  extracts. 

Vol.  iv.  p.  194.  "  The  rothUegende  extends  from  Hettstadt 
eastward  beyond  the  river  Saale  ; ''  and  "  nearer  toward  Wettin 
its  outcrop  is  covered  by  the  coal  tract  (naher  nach  Wettin  zu,  vnxA. 
sein  ausgehendes  von  steinkohkngebirge  bedeckt)J'  And  p.  123, 
where  the  same  fact  is  related  iu  the  following  words :  ''  I  have 
been  assured  that  beds  of  oolitic  limestone  have  been  met  with 
in  the  rothliegende  that  lies  below  the  Wettin  coal  seams"  This 
language,  than  which  none  can  be  more  explicit,  is  ouite  consist- 
ent wim  that  of  Lehman,  who  speaks  of  the  rotnUegende  as 
*'  la  base  sur  laqutlle  sont  appuyes  les  lits  du  charbon  de  terre,'^ 
and  which  1  quoted  upon  a  former  occasion."*^ 

Again,  vol.  iv.  p.  208.  "  The  coal  tracts  (steinkohlengebirge) 
i^ituated  near  Beuthen,  Pleiss,  and  Trpppau,  in  Upper  Silesia, 
near  Schweidnitz,  in  Lower  Silesia,  and  in  the  south-western 
and  north-eastern  portions  of  the  county  of  Glatz,  are  likewise 
ascribed  by  Von  Buch,  as  well  as  by  later  writers,  to  the  forma- 
tion of  the  todtliegende.f  The  todtliegende,  however,  appears 
in  many  parts  of  those  countries  in  its  usual  form;  that  is,  desti- 
tute of  xsoal."  The  same  fact  is  repeated,  p.  190,  191,  with  the 
addition,  ^^  Reuss  likewise  states,  that  considerable  beds  of  coal 

biTge  (mit  kieseloonglomerat,  schieferthon,  und  brandschiefer),  als  zwey,' einander  zwar 
ganz  nahe  stehende,  aher  dennoch  von  einander  zu  trennende  Jbrfnationen^  betiachtet; 
daher  ich  auch  immer  noch  einen  untersdiied  zwischen  dem  weiterhin  zu  b«Bchreibenden 
Cunteigeordneten)  vorkommen  einzelner  tteinkchienjloetze  im  rothli^^enden  und  zwischen 
dem  etgentlichen  stHnkohkngeUrge  annehme.*' 

♦  I  avaU  myself  of  this  opportunity  to  notice  an  oversight  committed  in  transcribing 
the  account  of  the  lower  coal  field  near  Wctdn  (not  Lobegiin,  as  stated  by  Mr.  Cony- 
beare),  by  having  inserted  "rothe  todtliegende,"  instead  of  "rothes  thonartiges  lie- 
gendes,"  as  the  lowest  bed  (No.  1 6)  observed  in  that  coal  field.  The  error,  however,  is 
of  no  real  importance,  since  the  expression  signifying  an  argillaoeous  bed  of  the  rothlie- 
grade,  it  amounts  to  the  same  thing. 

t  ^^VonBuch.    Mineralogical  Description  of  Landeck." 


- 1823.]  Rothetodtiiegende  atid  Weissliegende.  329 

occur  in  the  todtlie^ende  in  Bohemia.''  *  And  the  same  obser* 
¥ation  is  to  be  found  in  vol.  i.  p.  46.t 

.  Yet  with  all  these  facts  berore  him,  Mr.  Conybeare  assures  us, 
**  that  the  plan  of  Freiesleben's  work  does  not  extend  to  the  coal 
formation,  properly  so  called.'*  And  why  ?  Because  Uiat  author 
has  made  a  distinction  between  the  single  beds  of  coal  that  occur 
incidentally  subordinate  to  the  rothliegende,  and  the  contmuous 
coal  tracts.  With  equal  justice  might  it  be  said,  that  the  plan 
of  a  writer  on  the  north-east  of  England  did  not  extend  to  the 
coal  formation,  properly  so  called,  because  a  distinction  was 
made  between  the  smgle  beds  of  coal  incidentally  disposed  in 
the  carboniferous  limestone  of  that  tract,  and  the  continuous  coal 
measures. 

I  think  it  needless  to  repeat  in  this  place  what  I  have  already 
stated  in  former  communications  concerning  the  occasional 
juxta-position  of  the  old  red  sandstone  and  the  coal  formation, 
as  well  as  concerning  their  association  with  limestone,  porphyry, 
and  trap,  respectively. 

There  is,  however,  one  part  of  the  German  description  (ad- 
verted to  above,  p.  325)  that  requires  distinct  notice,  smce  from 
the  language  employed,  it  has  probably  given  rise  to  considerable 
misapprehension.  It  is  where  it  is  said,  that  a  formation  of 
coaly  shale  or  coal  is  interposed  in  some  districts  between  the 
rothliegende  and  the  subjacent  tracts  of  clayslate  and  greywacke, 
or  porphyry ;  particularly  in  certain  parts  of  the  Forest  of 
Thuringia.  This  representation  seems  to  imply  nothing  more 
than  that,  in  the  general  expanse  of  the  carboniferous  series,  a 
part  of  the  coal  formation  is  itself  in  particular  quarters  in  con- 
tact with  transition  or  primary  tracts.  Yet,  even  in  these  cases, 
rothliegende  is  said  to  form  tne  basis  of  the  coaly  shale  or  coal. 
See  e.  g.  the  account  of  the  coaly  shale  near  Goldlauter,  in  the 
Upper  Trogberg,  near  Breitenbach,  and  other  places,  which 
indeed  are  considered  by  Von  Hoff  and  Jacob  as  belonging  to 
the  coal  formation  (Freiesleben,  vol.  iv.  p.  142 — 169).  See  also 
the  local  occurrences  of  coal  in  various  parts  of  the  Forest, 
(lb.  p.  179 — 191.)  In  several  of  these  cases,  both  limestone 
and  porphyry  are  associated  in  the  series. 

The  preceaing  references  and  extracts  from  Freiesleben  have, 
I  conceive,  clearly  proved,  that  the  rothetodtliegende  series  of 
the  Germans  is  the  representative  of  the  carboniferous  series  of 
the  English.  And  no  where  can  I  find  any  evidence  in  that 
author,  by  which  it  could  be  shown,  that  the  rothetoddiegende 
series  has  any  connexion  beyond  that  of  juxta-position  with  the 
weissliegende ;  a  forn^ation,  which,  corresponding  both  in  phy- 
sical chai*actei*s  and  in  relative  position  with  the  calcareous  or 

*  <'  Reuss.     Mineralogische  und  Bergmannische  Bemerkungen  iiber  Bohmen.'* 
'  f  In  stating  that  Von  Buch  and  Reuss  Tefer  the  true  coal  tracts  of  Silesia  and 
Bohemia  to  the  ioddi^gende  fonnation,  it  is  the  intention  of  Freiesleben  to  show  that 
they  belong  to  the  first  floetz  or  earboidfeioos  series,  in  contradistinctiop  to  fcnnatiooi 
of  coal  of  Uter  origin  (e.  g.  woodcoal)  alio  found  in  those  comitiici. 
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new  conglomerate  of  England^  can  alone  be  considered  as  form- 
ing  the  first  member  of  uie  succeeding  series ;  nandely,  of  the 
gypseous  and  saliferous.  The  weissliegende,  however^  has,  as 
iJready  remarked,  been  sometimes  called  rothliegende  by  some 
German  writers,  and  this  misapplication  of  the  term  has  thus 
•ko  led  to  a  confusion  in  description,  which  really  does  not 
•nst  in  nature.  And  here,  perhaps,  Mr.  Conybeare  may  find 
one  of  the  sources  of  the  misconception  into  which  he  has 
fallen. 

From  all  that  has  been  stated,  it  is  evident  that  Freiesleben 
affords  no  support  whatever  to  the  position  of  my  opponent ; 
Immely,  diat  the  rothetodtliegende  is  the  equivalent  ot  the  cal- 
careous or  new  conglomerate  of  England ;  and  that  which  is 
attempted  to  be  derived  from  the  sections  of  Keferstein  must, 
for  the  same  reasons,  appear  invalid.  The  order  noticed  there 
in  ascending  is,  it  seems,  I.Coal  formation;  2.  Porphyry; 
3*  RothUegende;  4.  Alpine,  or  lower  Umestone  formation; 
6.  New  red  sandstone.'*'  * 

Upon  this  section  I  have  to  observe,  in  the  first  place,  that 
the  weissliegende  or  new  conglomerate  being  by  Freiesleben 
included  in  ue  alpine  or  lower  limestone  formation,  I  presume 
it  is  so  included  in  No.  4  of  this  section ;  and  consequently  that 
the  rothliegende  No.  3  cannot  be  intended  by  Keferstein  to  be 
its  representative.  And,  in  the  second  place,  Freiesleben  having 
clearly  shown  the  porphyry  and  coal  to  be  comprehended  in  his 
general  rothliegende  series,  the  term  rothliegende  appUes  to  the 
uppermost  beds  of  the  coal  formation  as  well  as  to  the  lowest 
bed  of  the  carboniferous  series.f  To  exhibit,  therefore,  the  coal 
formation,  porphyry,  and  rothliegende,  in  the  above  order,  as  a 
tjrpe  of  the  general  series,  is  manifestly  an  imperfect  mode  of 
representing  their  mutual  relations ;  since  the  rothliegende  (as 
has  been  shown  from  Freiesleben)  is  found  alternating  with  por- 
phyry below  the  coal  formation,  and  the  coal  formation  itself 
occurs  also  alternating  with  porphyry.  The  fact  appears  to  be 
that  in  the  section  adverted  to  above,  Nos.5  and  4  (the  latter  of 
which  comprehends  also  the  new  conglomerate  as  the  lowest 
member)  constitute  together  the  saliferous  and  gypseous  series ; 
while  Nos.  3,  2,  and  1,  belong  to  the  carboniferous  series,  yet 
displayed  in  a  manner  that,  so  far  firom  being  luminous,  conveys 
on^  an  imperfect  idea  of  the  general  subject.  Of  the  two,  the 
senes  presented  by  Karsten,  though  by  no  means  complete  (and 
firom  which  the  weissUegende  must  be  excluded),  is,  as  a  general 
gpe  of  the  rothetodtliegende  formation,  superior  to  that  of 
Keferstein.  Hasty  generalizations  and  forced  constructions, 
instead  of  promoting,  tend  rather  to  retard  the  progress    of 

.   *  I  quote  firon  Mr.  Conybeaie,  not  having  myidf  yet  seen  Ke&nteiA's  numoini.  I 
^mmamm  ifaeee  memins  are  conqpikd  rather  firom  the  reooided  observations  of  others  than 
Mi  sngbial  ifssudMS  cDodncted  by  that  imtfaor  himselt 
t  ^ce  the  jnecediflf  MniBini  and  Dotict  on  tbit  bes(i 
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toieiice ;  and  correct  approximaiioiis  can  only  be  produced  by 
ckMse  companions^  and  a  careful  attention  to  those  details  that 
are  but  too  often  overlooked. 

..  Mr.  Conybeare  has  promised  to  produce  detailed  quotations 
from  Lehman,  K^arsten,  Von  Buch,  Von  Humboldt,  Freiesleben, 
V<m  Raumer,  D'Aubuisson,  and  Keferstein  (I  place  these  names 
nearly  in  chronological  order),  all  of  which  shall  concur  in  proy« 
ing,  that  the  great  masi  of  the  rothetodtliegetide  occupies  a  posi^ 
tiQU  superior  to  the  coal  measures.  Now,  supposing  even  that 
llus  were  the  case,  it  could  be  of  no  avail  to  the  argument  of 
my  opponent,  as  rothetodtliegende  does  not  signify  the  new 
conglomerate.  It  is  doubtless  owing  to  such  a  prepossession  in 
the  mind  of  that  gentleman,  that  he  has  ventured  to  assert  that 
the  whole  of  the  rothliegende  (with  its  beds  of  limestone  and 
porphyry),  extending  from  the  Hartz  to  the  Petersberge  on  the 
Banks  of  the  Saale,  is  in  a  position  superior  to  the  coal  former 
tion.  I  must,  however,  take  the  liberty  of  observing,  that  this 
statement  appears  wholly  unjustified,  being  an  iwoernon  of  the 
factf  and  decidedly  at  variance  with  the  detailed  descriptions 
and  general  scope  of  Freiesleben's  work. 

My  opponent  seems  to  have  been  misled,  and  to  have  adopted 
'  this  notion,  partly  by  misconceiving  the  true  import  of  a  term, 
and  partly  by  taking  an  imnerfect  view  of  the  series  connected 
with  the  coal  in  theInlefeld,Opperode,  and  Petersberge  districts. 
In  the  first  of  these,  which  ranges  to  the  south-east  past  Neu- 
itadty  the  constituent  members  appear  (so  far  as  they  are 
exposed)  arranged  in  the  following  ascending  order  :* 

i.  Coarse  grained  rothliegende,  becoming  gradually  finer. 

2.  Fine  grained  rothliegende. 

3.  Common  indurated  clay. 

4.  Floor  shale. 

5.  Coalf  divided  by  intervening  shale  into  three  layers,  10,  8, 
and  6  inches  thick  respectively,  forming  altogether  a  seam  30 
inches  thick. 

6.  Roof  shale. 

The  roof  shale  and  floor  shale,  as  well  as  that  which  divides 
the  coal  seam,  contain  impressions  of  ferns  and  reeds. 

7.  Thin  slaty  indurated  clay. 

8.  Trap,  for  a  short  distance,  which  is  partly  amygdaloidal. 

9.  Porphyry,  extensively,  in  abrupt  cliffs,  and  in  mountain 
masses. 

10.  Rothliegende. 

The  real  purport  of  the  term  rothliegende  in  this  series  has 
been  already  explained ;  and  I  need  here  only  add,  that  the 
group  (being  succeeded  by  the  weissliegende  or  new  coi^kmie- 
rate,  and  the  cupriferous  marl  shale),  gradually  thins  onto  the 
eastward,  untU  m  the  district  of  Questenberg,  the  weissUegende 

•  8te  Frtiadebfn,  voL  h.  p.  176— 178,  tad  alio  p.  140,  l«l$  Mknrin  id.  i, 
p.48,44. 
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the  neces»t^  of  further  comment.  Nor  should  I  have  been 
drawn  thus  far  into  controversyy  had  I  not  considered  the  exact 
determination  of  the  question  to  be  of  primary  importance,  in 
ascertaining  the  true  relations  of  a  portion  of  the  structure  of 
the  earth. 

Since,  however,  the  term  rothetodtliegende  formation  bus 
been  productive  of  so  much  misapprehension  in  the  minds  of 
foreigners,''^  I  venture  to  suggest  to  German  geologists  theezpe* 
diency  of  abstaining  from  the  use  of  it  altogether.  By  whatever 
means  a  more  per^ct  harmony  might  be  establish^  between 
the  British  and  German  descriptions,  it  could  not  fail  to  redound 
to  the  advantage  of  science.  This  object  might  be  readily 
attained  if  German  writers,  adopting  in  part  the  language  of 
English  geologists,  would  for  the  future  express  the  group  by 
the  term  ^^  first  fioetz,  or  carboniferous  series,''  instead  of 
^'  rothetodtliegende  formation,''  and  the  individual  members 
{whenever  circuimtances  will  admit  of  the  distinct  division)  by 
those  of  ^^  old  red  sandstone,  carboniferous  limestone,  and  cbsu 
formation."t  And,  in  like  manner,  both  countries  might  speak 
the  same  language  if  the  succeeding  group  were  designated  by 
the  expression  '^  second  floetz,  or  gypseous  and  saliferous 
series,'  and  its  individual  members  by  those  of  ^^  calcareous 
conglomerate,  lower  alpine  or  gypseous  limestone,  and  new  red 
sandstone,  formations. 

I  shall  close  this  paper  by  adverting  to  a  few  remarks  con-r 
tained  in  the  memoir  of  mr.  Conybeare,  referred  to  abovci 
which  require  notice,  being  connected  with  the  present 
question. 

1.  My  information  respecting  the  Portishead  case  was  derived 
from  the  "  order  of  superposition  of  strata  "  of  Prof.  Buckland. 
appeiided  to  Phillips's  Outlines  of  the  Geology  of  England  and 
'WaleSi  1818.  I  nnd  that  Mr.  Ghreeiiough  aLo  rested  on  the 
same  authority,  when  stating  that  imperfect  coal  in  thin  beds 
occurred  in  the  lower  part  of  the  old  red  sandstone  (See  group, 
No.  22,  of  the  Geological  Map  of  England  and  Wales).  But  the 
position  being  now  retracted,  the.  quotation  becomes  of  course 
mvalid. 

'  2.  It  is  stated  by  Mr.  Conybeare,  that  ^^  the  coal  seams 
which  occur  in  the  tract  of  the  carboniferous  limestone  are 
reduced  to  slight  traces,  which  have  never  yet  been  worked.'' 

Tliis  statement  does  not  correspond  with  the  representation 

*  £.  g.  Omalius  d'HaU<y,  who  has  enoneoiwly  wpUed  the  term  rothetodtliegende 
to  congloiiierates  belongiiig  to  the  gypseoni  and  saliMrous  series. — (See  that  author's 
Gedogical  View  of  the  adjacent  Parts  of  France  and  the  Netherlands,  in  the  S4tfa  voL 
of  the  Journal  des  Mines. ) 

f  Von  Raumer,  in  his  description  of  the  carboniferous  series  of  Lower  Silesia,  the 
cafonty  of  Olatz,  and  part  of  Bohemia  and  Upper  Lusatia,  avoids  the  expressidBS  roth- 
Bggwfflf,  todtliwendef^and  rothetodtliegende  altogether ;  designating  the  general  scries 
hv  the  term  '<  the  red  sandstone  (lother  landstdn)  fonnatwn,"— (See  the  Anmalt  of 
Aibmy^,  OcL  1821,  and  Ai^  1888.) 
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of  Dr.  Boti6  in  Scotland,  from  which  it  appears  that  the  greater 
number  of  the  Scotch  coUieries  are  situated  in  that  portion  of 
the  tract  which  abounds  in  hmestone.''^ 

According  to  that  author,  the  carboniferous  series,  designated 
by  him  under  the  general  term  of  terrain  du  gris  rouge,  or  la 
grande  formation  de  gres  rouge,f  appears  to  be  arranged  in  the 
rollowing  order  in  the  great  coal  tract  of  Scotland : 

1.  Old  red  sandstone.     Poudingues  et  gr^s  rouges  (in  a  restrict, 

ive  8ense).J 

2.  Coal  formation.         Gr^s  houiller,  divided  into 

a.  Lower  portion.  Assises  inferieures. 

b.  Upper  portion.  Assises  sup6rieures. 

c.  Uppermost  portion.    Assises  les  plus  superieures. 

The  old  red  sandstone,  as  the  foundation  of  the  whole,  con- 
tains beds  of  trap  and  felspar  rocks,  (partly  porphyritic  and 
amygdaloidal),  with  which  it  also  alternates,  and  Ukewise  some 
beas  of  limestone. 

The  lower  portion  of  the  coal  formation  is  characterised  by  an 
inconsiderable  quantity  of  coal,  by  variable  masses  of  anthracite, 
b]f  beds  of  trap  and  felspar  rocks  (partly  porphyritic  and  amygdar 
loidal),  by  beds  of  Umestone,  and  by  sandstone  that  is  some- 
times of  a  reddish  hue. 

In  the  upper  portion  of  the  coalformation,  the  trap  beds  seem 

gradually  to  disappear,  and  then  follows  only  B.Jine  series  of  coal 

measures,  associated  with  numerous  alternating  beds  of  limestone, 

"   It  is  in  this  portion  of  the  coal  tract  that  the  greatest  number  of 

the  Scotch  collieries  are  situated. 

The  uppermost  portion  of  the  coal  formation  is  distinguished 
by  the  absence  of  beds  of  limestone,  by  its  abundance  of  coal 
~  and  of  vegetable  impressions,  and  by  the  appearance  of  shells 
resembling  freshwater  species.  This  portion  of  the  tract,  which 
most  nearly  agrees  in  its  general  relations  with  the  great  coal 
fields  of  England,  is,  however,  of  rare  occurrence  in  Scotland, 
and  appears  to  be  confined  to  certain  parts  of  Clackmannan- 
shire, and  the  environs  of  Falkirk  and  St.  Andrew's.  Of  the 
Clackmannanshire  coal  fields,  a  very  able  account  has  been  given 
by  Mr.  Bald  in  the  Wemerian  Memoirs. 

Dr.  Bou6  dwells  in  particular  ou  the  numerous  beds  of  lime- 
stone that  are  distributefl  throughout  the  ^ater  portion  of  the 
Scotch  collieries,  and  on  the  few  locaUties  in  the  coal  tract  in 
which  that  mineral  is  found  wanting.^ 

*  I  hsre  briefly  refierred  to  Dr.  Bout's  account  of  the  coal  fields  of  Scotland  in  ray 
Comparative  View  in  the  Annah  of  PkUoiophy,  Oct  18S1,  and  again  in  Aug.  IS9S. 

f  See  Essai  O^logique  sur  l*£oos8e,  n.  96 — 102 ;  also  p.  163,  362,871,  &c 

$  See  its  description,  p.  102 — 1 19  of  tne  Bssai  G^logique  sur  PEcosse. 

§  It  was,  I  presume,  from  observing  the  intimate  state  of  association  prevailing  among 
the  different  members  of  the  carboniferous  series  in  Scotland  (the  extreme  fundamentid 
part  (mly  being  free  from  coal,  and  the  extreme  highest  part  gdIj  being  destitute  of  lime- 
stone), that  ¥tct  Jmcwn  was  hMhieed  to  ftlbw  the  Gexman  nwAod  1^  nqging  llii 
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It  is  important  both  to  the  landed  proprietor  and  the  tniner  to 
know,  that  valuable  seams  of  coal  do  sometimes  occnr  within 
the  domain  of  the  carboniferous  limestone ;  and  in  Scotland,  it 
is  manifest  that  the  limestone  and  coal  are  frequently  found  in 
alternation.  Nor  is  the  carboniferous  limestone  of  the  north- 
east of  England  wholly  free  from  them,  as  shown  in  Mr.  Winch's 
valuable  paper  in  the  fourth  volume  of  the  Geological  Transac- 
tions.* 

I  have  upon  former  occasions  adduced  these  and  other  exam- 
ples to  show,  that  though  a  general  order  may  be  every  where 
perceived  in  the  arrangement  of  the  carboniferous  series,  yet 
that  this  order  is  subject  to  variation  in  detail  in  different  coun- 
tries, and  even  in  the  same  tract  of  country.  Now,  it  being 
established  that  in  some  countries  the  carboniferous  limestone 
is  productive  of  valuable  seams  of  coal ;  if  it  happen  in  another 
coontry,  that  the  carboniferous  limestone  is  almost  or  entirely 
wanting,  and  the  old  red  sandstone  and  coal  formation  are 
thus  found  in  a  state  of  juxta-position,  why  should  it  be  thought 

whole  under  one  great  head,  entitled  "  the  first  floetz  sandstone,  or  old  red  sandstone  fbr- 
matum."*  App&ed  in  this  manner,  the  expression  is  equivalent  to  that  of  the  ^  old  or 
first  floetz  sandstone,  or  roihetodtlicgende  formation,"  of  the  Germans,  and  to  the  ^^  first 
floetz  series,'*  or  '^  carhoniferous  series,"  of  English  geologists.  These  collective  terms, 
like  the  "  grande  formation  de  gres  rouge  "  of  Dr.  Boue,  and  *^  the  red  sandstone 
foxmalioii  '*  of  Von  Raiimer,  axe  but  various  modes  of  expressing  the  same  eonij^ex 
■idea.  The  one,  rightly  understood,  is  at  significant  as  the  other.  But  the  subdivisionii 
adopted  by  English  geologists,  when  applicable,  render  the  subject  mere  distinct. 

*  I  subjoin  the  fbllowmg  extracts  nom  Dr.  Bou6*s  Essai  O^logique  sur  TEcosse,  in 
which  bis  general  view  of  the  coal  formation  of  Scotland  is  exhibited. 

F*.  168.  ^'Les  assises  injerieures  (du  gres  houiller)  sont  caract^os^es  par  une  quan- 
tity peu  consid^ble  de  houille  souvent  seche,  par  des  amas  variables  d  anthradfte,  par 
des  ooodies  trapp^ennes  et  feldspathiques,  par  des  calcaires  compactes  contenant  des 
eorps  maxint,  et  quelquefois  par  des  gres  rougeiltrcs.*' 

'*  Daiis  les  assises  suptrieures,  les  couches  trapp^ennes  semblentdisparoitre,  et  il  n*y 
a  plus  ^'»Me  beOe  sh'ie  des  grh  IwuiUers  assodes  avec  des  calcaires  en  partie  compac- 
tes, en  parde  rendue  sublamellaires  par  des  debris  d*etres  marins,  et  en  partie  mameiiz, 
empiLtant  des  ooquillages  et  des  morceaux  de  veg^taux." 

^'  On  observe  eependant  encore  ^a  et  la,  des  depots  charbonneux  ou  les  calcanei  p»- 
raissent  manquer  entierement  ou  presqu*  entierement,  oii  les  impressions  de  fougores  et 
de  plantes  mar^eageuses  monocotyl^dones  sont  extrSmement  abondantes,  et  oik  il  y  a  des 
lits  contenant  des  ooquillages  voisins  de  oertaines  bivalves  fluviatiles ;  et  l*on  est  amen^ 
k  sonp({onner  d'apres  ces  caracteres,  et  d'apres  les  analogies  g^ognostiques,  qu^  leratt 
possinle  que  cesdernieres  parties  fussent  les  portions  les  plus  siiptrieures  de  cette  grande 
deposition  houillere." 

P.  19S.  '^  Les  assises  tup^rieures  du  depot  charbonneux  forment  piesqne  seules  pour 
le  mineur  le  veritable  terrain  houiller  exploitable ;  n^anmoins  certaines  parties,  aveof 
nous  dit,  meritent  d^etre  distingu^es  k  cause  de  leur  manque  de  couches  calcaires,  leui 
abondance  de  houille  et  dMmpressdons  v^tales  et  leurs  coquilles  fossiles  fluviatOes ;  ces 
demi^res  esp^ces  de  depots  fort  consid^bles  en  Angleterre  sont  rares  en  Eoosse,  et  je  ne 
pub  placer  parmi  eux,  que  certaines  parties  dc  Clackmannanshire  et  des  environs  dc 
FaUork  et  de  St.  Andrews,  sans  vouloir  aucunemcnt  leur  assigner  une  place  exacte." 

P.  85S.  *'  Dans  la  s^rie  houill^e,  nous  avons  surtoutinsist6  sur  la  quantite  considtT' 
able  de  eouckcs  decakaire  a  encrinesqae  cantdnaient  laplupari  deshowillircs  JEcossaises^ 
et  sur  le  petit  nombre  de  localites  oik  les  calcaires  venaient  a  manquev  presqu*  entidre-. 
ment,  et  oili  Ton  apercevait  qudques  coquillages  fluviatiles." 


*  See  Notes  to  Miner's  Euay  on  the  Theory  of  the  Earth,  Third  Editioii,  p.  «87. 
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improbable  that  the  old  red  sandstone  itself  should  contain  inci- 
dentally single  beds  of  coal  ?  Applying  this  observation,  the 
single  beds  of  coal  adverted  to  by  Freiesleben  as  lying  in  the 
roraUegende,  in  contradistinction  to  the  continuous  coal  tract, 
will  be  found  to  imply  nothing  more  than  the  distinction  now 
taken. 

It  follows  from  all  that  has  been  advanced,  that  to  lay  down 
rigid  rules  with  respect  to  the  details  of  any  particular  series, 
forming  part  of  the  structure  of  the  earth,  so  that  they  should 
be  always  applicable  in  the  same  manner  in  different  countries, 
is  to  expect  nature  to  appear  in  shackles,  which  she  is  not  in 
the  habit  of  wearing.  The  prevalence  of  a  general  order  of 
succession  is  indisputable  ;  but  no  less  so  is  the  variable  state  in 
which  correlative  members  of  the  same  series  are  associated 
together ;  being  found  in  one  country  distinct  from,  and  in 
another  more  or  less  frequently  interstratified,  with  each  other. 
Of  this  truth,  the  members  of  the  carboniferous  series  afford 
many  illustrative  examples ;  while  the  limestone  forms  in  general 
the  great  connecting  link  between  the  fundamental  old  red  sand* 
stone  free  from  coal,  on  the  one  hand,  and  the  coal  measures 
tree  from  limestone,  on  the  other. 


When  on  the  eve  of  transmitting  the  preceding  pages  to  the 
press,  the  Amials  of  Philosophy  for  March,  1823,  arrived,  contain- 
ing l^e  continuation  of  Mr.  Conjrbeare's  interesting  memoir.  I 
perceive  no  reason  to  alter  any  thing  that  I  have  written,  profess- 
ing, as  I  do,  to  have  faithfully  expounded  the  positions  of 
Freiesleben ;  positions  quite  in  accordance  with  analogous  rela- 
tions in  Great  Britain.  It  is  for  those  geologists  who  advocate 
doctrines  in  opposition  to  demonstrate  their  fallacy.  Here, 
however,  I  cannot  avoid  complaining  that,  while  the  authority 
of  Freiesleben  is  repeatedly  appealed  to  in  the  course  of  this 
controversy,  his  distinctions  are  not  only  frequently  suffered 
to  pass  without  due  attention,  but  his  statements  are  tried  by  a 
language  in  a  great  measure  foreign  to  his  own.  The  work  of 
Freiesleben  should  be  judged  not  partially,  but  as  a  consiste'nt 
whole,  taken  all  together. 

With  great  respect  for  my  adversary,  as  well  as  for  Prof. 
Buckland,  I  cannot  surrender  my  opinion  of  the  accuracy  of  a 
writer  (without  ample  proof  to  the  contrary),  who,  during  a  resi-* 
dence  of  seven  years  in  a  country,  made  its  geological  relations 
an  express  object  of  his  study ;  comparing  them  also  with  those 
of  analogous  tracts  in  other  parts  of  Germany,  both  by  his  own 
researches,  and  those  of  other  naturalists.  The  opinion  attri- 
buted by  my  opponent  to  Von  Humboldt  (an  illustrious  name^ 
and  carrying  weight  with  it  on  any  subject),  will  not,  I  appre- 
hend, on  due  examination,  be  found  at  all  discordant  witn  the 

New  Series^  vol.  v.  z 
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ttatementfl  of  Freiesleben."^  That  of  Dr.  Bou6,  expressing  that 
what  is  exclusively  called  roth.etodtliegende  by  Mr.  Conybeare, 
is  not  the  (dd  red  sandstone  o(  English  geologists,  will  be  readily 
acceded  to,  since  the  former  constitutes  in  fact  (with  the  excep- 
tion of  the  weissliegende)  the  upper  part. of  the  carboniferous 
series  of  Freiesleben ;  but,  let  it  be  remembered,  this  is  only 
one  pairt  of  the  question,  and  not  inconsistent  with  the  general 
Tiew  of  that  author.f  The  account  given  by  D'Aubuisson 
also,  diough  insufficient  in  several  respects,  is  not  incompatible 
with  this  view,  by  whom  indeed  the  rothetodtliegende  is  ex- 
pressly referred  to  the  same  formation  as  the  terrain  houiller, 
eomposing  the  principal  part  of  its  mass.|  The  language  of 
Beudant  likewise  is  of  a  similar  import,  who  also  expressly 
ascribes  the  rothliegende  in  question  to  the  same  series  as  the 
earbonif^ous,  designating  the  latter  by  the  general  term  of  the 
red  iandsione  formation,  and  comparing  it  with  that  of  Scotland 
atdescribed  by  Prof.  Jameson,  Dr.  Mac  Culloch,  and  Dr.  Bou6.§ 
On  this  subject,  Mr.  Conybeare  observes,  '^  whether  it  (namely, 
the  TOthetoadiegende  exclusively  so  called  by  him)  be  more  pro- 
perly referable  to  the  upper  part  of  the  carboniferous,  or  the 
lower  part  of  the  saliferous  series,  is  a  distinct  question,  on  which 
much  division  of  opinion  exists,  and  which  is  after  all  not  very 
materiaL  I  have  endeavoured  to  compromise  the  matter  by 
treating  it  as  an  intermediate  link  between  them."  I  cannot 
■ttbscriDe  to  this  doctrine.  There  can  be  no  compromise  upon 
9,  question  of  truth  and  error ;  nor  can  it  surely  be  deemed  imma- 
terial to  which  series  the  rothliegende  in  dispute  belongs,  if  we 
I^ott  a  Hist  value  on  a  correct  knowledge  of  the  respective  rela- 
tions or  the  two  series.    My  surprise  is,  that  any  division  of 

*  A  refi^moe,  however,  to  the  Comparative  View  taken  by  that  distinguiahed  nat|i- 
Xtlilt  of  the  Efidiah  and  Continental  floetz  formations,  will  at  once  show  that  it  is  defi- 
cktit  in  several  important  particular8.-»(See  D'Aubuisson,  Traits  de  Qepgnosie,  voL  ii. 

■f  to  J>r.  Bone  in  voL  iv.  of  the  Wemerian  Memoirs. 

i  See  Traits  de  G6o||;no8ie,  vol.  ii.  p.  252.  ^'  Le  gres  rouge^  que  nous  appelerons 
grh  houiUtr^  le  terrain  k  houille  en  faisant  partie,  repose  immediatement  sur  le  terrain 
idbmltif  on  hitermediare.**  P.  263.  ^'  La  grande  formation  de  grit  houiUer  se  divise' 
Iptlt  convtnaUement  en  dew^  parties ;  l*une  comprend  le  ternAn  houiUer  pnyprement 
dit ;  et  Pautre  le  gres,  appeU,  dans  la  Thuringe,  grit  rouge^  avec  ses  couches  subor* 
doonies:  mais  tout  en  distinguant  ces  deux  parties,  nous  remarquerons  qu*elles  appar- 
tioiM&t  k  Is  mimefirmaHon;  et  quoique  le  terrain  houiller  soit  le  jdus  sou  vent  au  detm 
#0iii,  il  liii  Rxrhre  quelquefois  d*4tre  entremele  et  mtoie  d'etre  tuperpotl  au  gres  rouge.** 
And  p*  306.  ^^  Le  gres,  masse  prindpale  du  terrain  houiller,  jirffu2  touvetU  une  grand* 
^xtentUm^  en  abandonnant^  au  moins  en  majeure  partie,  la  houille  avec  I'argile  shisteuse 
qid  rWvdope,  et  il  constitue  des  terrains  d'une  grande  etendue.  11  a  6t6  prineipalement 
•  flHSffvl  m  Xhuxinge,  oii  il  est  connu  sous  le  nom  de  rothetodtHegende,  Werner  le 
mmipf  grit  rougCj  par  suite  de  sa  couleur  habituelle  dans  ce  pajrs. 

§  See  e.  ff.  the  extract  from  that  author's  Travels  in  Hungary,  inserted  in  the  14th 
number  o£  me  Edinburgh  Philosophical  Journal,  in  particular,  p.  269,  and  273 ;  and 
IDOM  generally,  p.  967 — 273,  which  convey  a  dear  account  of  ^e  geological  relations  of 
|)mi  ^9a^  pitcfaMpne,  as  well  as  of  that  of  Italy  (at  Grantola  on  the  I^igo  Maggiore). 
In  Mk  cases,  the  pitchstone  is  associated  with  porphyry,  red  sandstone,  and  conglome* 
nte,  ^ivbole  of  which  are  referred  to  the  carbonileroin  series. 
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opimon  should  exist  after  the  detailed  expositioo  of  Freiedleben, 
wluch  tended  to  reconcile  all  differences;  and  that  greater 
weight  should  not  have  been  attached  to  the  judgment  and 
descriptions  of  that  author,  the  correctness  of  which  upon  other 
subjects  has  not  hastily  been  called  in  question.  But  be  thia 
as  it  may,  I  am  not  aware  that  any  German  writer  pver  included 
any  portion  of  the  rothetodtliegende  formation  in  the  gypseous 
and  saliferous  series ;  while  many,  on  the  contrary,  did  compre- 
hend the  weissliegende  in  the  carboniferous  series.  The  former 
position,  therefore,  assumed  by  my  antagonist,  is  in  opposition 
to  all  German  authority.* 

The  propagation  of  error  is  sometimes  as  rapid  as  simple.    A 

*  If  there  be  any  one  series  in  geology  more  distinct  than  another,  as  constitating  in 
itself  a  oomolete  system,  wholly  independent  of  preceding  and  subsequent  series,  it  it 
the  carboninvoui.  It  is  true  that  in  its  lower  line  of  boundary,  whan  ioipoMd  upoa 
tiansition  tracts,  we  often  hear  graduations  spoken  of,  as  taking  place  fhmi  the  one 
series  into  the  other.  These,  however,  can  be  so  considered  o^y  in  a  mineralqgical 
scDse  (particulariy  when  the  transition  sandstone,  one  of  the  later  members  of  that  series, 
and  the  first  floetz  or  old  red  sandstone  come  in  contact) :  certainly  not  in  a  gioiogiaU 
sense ;  for  though,  in  the  first  place,  the  two  series  may  in  certain  quarters  be  in  a  con* 
ftrmahle  position,  yet  if  the  Ime  of  i^ypodtioD  be  examined  thronglumt  its  extent,  a 
gsoflxal  unoonfbrmability  in  the  arrangement  of  their  respective  strata  will  be  found  to 
prevail,  the  carboniferous  series  being  merely  adapted  to  iheftfrm  of  the  iurjflKe  of  the 
transition  (or  primary,  as  it  may  happen) ;  and,  in  the  seeoDa  place,  die  tranaition  series 
is  eommonly  distin^idshed  by  a  oonsideraUe  variety  of  trilobites  and  other  organic 
remains,  while  the  first  floetx  or  old  red  sandsUme  is  free  from  sudi  remains  9  and  the 
only  trilobite  that  I  am  acquainted  with  (beside  the  Qniscitei  Berbiensis  of  Martin)  as 
occurring  in  the  carboniferous  limestone  is  a  distinct  species,  and,  I  beEeye,  also  pecu- 
liar to  duit  limestone.* 

The  upper  confines  of  the  carboniferous  series  are  also  equally  wdl  marked.  In 
England,  the  calcareous  or  new  conglomerate  (the  first  member  of  tniB  gypseous  and  sell* 
fbrous  series)  is,  I  apprehend,  invariably  found  in  an  unconfoimaUhr  ovedying  position ; 
in  some  quarters  putially  overspreading  the  sur&ce  of  the  coal  &lds,  and  extending 
thence  in  like  manner  to  the  carboniferous  limestone,  and  even  to  the  old  red  sandstone. 
The  weissliegende  or  new  conglomerate  in  Germany  also,  with  its  oompanian  die  en^ri- 
fienms  marl  snale,  is  represented  by  Freiedeben  as  partially  oversprradrng  the  carlxMufie- 
nma  series,  conforming  to  Uie  figure  of  its  surfitce,  following  its  sfamosities,  and  surround- 
ing  the  detached  portions  of  that  series  that  appear  in  isolated  hiUs;  being  also  in  oerlsin 
quarters  in  contact  with  transition  tracts.  Hence  arises  a  variableness  in  the  range  and 
mp  of  the  weissliegende,  which  are  sometimes  conformable,  sometimes  unconformable 
to  Ae  disposition  m  the  subjacent  members  of  the  carboniferous  series.  That  the  weiss* 
kigcnde  or  new  congkimerate  is  whoUy  distinct  from  that  series  is  dso  proved ;  WBy 
its  several  affinities  to  the  cupriferous  marl  shale ;  and  8,  By  its  being  afiected  in  com* 
mon  with  that  shale,  and  wim  the  lower  alpine  limestone  in  general,  and  the  aechstein 
in  particular,  by  various  disturbances,  which  do  not  extend  to  the  carbonifferous  series 
beneaih.— (See  e.  g.  Freiesleben,  vdL  iii.  p.  51,  et  seq,  and  p.  S39,  et  seq. ;  also  voL  iv.  • 
p.  91—31.) 

-I  may  here  remark,  that  in  one  respect  there  is  a  marked  difierence  between  the  com- 
position  of  the  calcareous  or  new  con^merate  of  England,  and  that  of  the  weissHegende 
of  G^ermany.  In  the  fonndr,  roundra  and  angular  fragments  oflimestone  are  very  eom* 
mon,  and  frequently  predominant ;  while  in  the  latter  Siey  are  of  rare  oocunenoe.  Both 
conglomerates  thus  besr  a  dose  relation  to  the  carboniferous  series  on  whidi  they  respect- 
ively repose,  and  from  whose  delritus  they  were  prindpally  derived ;  the  mnestone 
frequenuy  prevailing  in  the  British  carboniferous  series,  and  bemg,  comparatively  (peak- 
ing, only  incidental  in  the  Gtennan. 

«  It  is  the  tuberculated  species  dejncted  in  pi.  4,  fig.  19,  of  Brongniart's  vahiaUe 
Histoire  Naturdle  des  Trilmtea,  derived  from  the  Dublin  limestone.  I  Ibund  fimr 
tpedmena  of  the  same  tribbite  in  the  Hend^  Hmesbone.  Mr.  Milkr  haa  ofaaenredk 
likewise  m  the  limestone  of  CcBkiodBriitoL    It  haa  beeanvufc  iiVftk  <ift^BftiaftiBBai)Bi^>| 
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jtidgment  is  pronounced  by  a  name  of  celebrity  ;  it  is  adopted 
and  repeated  by  other  names,  perhaps  of  equal  repute ;  and  thus 
that  wnich  was  originally  a  mistake,  becomes  a  rule  established 
by  authority*  But  on  recurring  to  first  principles,  the  error  is 
discovered,  and  truth  at  length  prevails. 

To  conclude  in  the  words  of  Lord  Bacon,  '^  the  harmony  of  a 
science,  supporting  each  part  the  other,  is,  and  ought  to  be,  the 
trae  and  bnef  connitationand  suppression  of  all  the  smaller  sorts 
of  objections." 


Article  IL 

On  the  Crystalline  Form  of  Ice.  By  James  Smithson,  Esq.  FRS. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Mnreh  4,  182S. 

I  HAVB  just  seen  a  memoir  in  the  Annales  de  Chimie  et  de 
Physiaue  for  Oct.  1822,  but  published  about  a  month  ago,  on  the 
crystalline  form  of  ice. 

Mr.  Hericart  de  Thury  is  said  to  have  observed  ice  in  hexago- 
nal and  triangular  prisms ;  and  Dr.  Clarke,  of  Cambridge,  in 
rhomboides  of  120°  and  60°. 

M.  Haiiy  supposed  the  form  to  be  octahedral,  and  so  did 
Rom6  de  rlsle ;  and,  if  I  mistake  not  much,  there  is  in  an 
ancient  volume  of  the  Journal  de  Physique  by  Rozier,  an 
account  of  ice  in  acute  octahedrals. 

Are  these  accounts  and  opinions  accurate  ? 

Hail  is  always  crystals  of  ice  more  or  less  regular.  When  they 
are  sufficiently  so  to  allow  their  form  to  be  ascertained,  and 
which  is  generally  the  case,  it  is  constantly,  as  far  as  I  have 
observed,  that  of  two  hexagonal  pyramids  joined  base  to  base, 
similar  to  that  of  the  crystals  of  oxide  of  silicium  or  quartz,  and 
of  sulphate  of  potassium.  One  of  the  pyramids  is  truncated, 
which  leads  to  the  idea  that  ice  becomes  electrified  on  a  varia* 
tion  of  its  temperature,  like  tourmaline,  silicate  of  zinc.  Sec. 

I  do  not  think  that  I  have  measured  the  inclination  of  the  faces 
more  than  once.  The  two  pyramids  appeared  to  form  by  their 
junction  an  angle  of  about  80  degrees. 

Snow  presents  in  fact  the  same  form  as  hail,  but  imperfect. 
Its  flakes  are  skeletons  of  the  crystals,  having  the  greatest  ana- 
logy to  certain  crystals  of  alum,  white  sulphuret  of  iron,  &c. 
whose  faces  are  wanting,  and  which  consist  of  edges  only. 

In  spring  and  autumn ;  that  is.  between  the  season  of  snow 

and  that  of  hail,  the  hail  which  falls  partakes  of  the  nature  of 

both,  is  partly  the  one  and  tl\e  other ;  Its  crystals,  though  regu- 

Jar,  are  opaque,  of  little  solidity,  and  consist,  like  snowy  pf  an 

imperfect  uiuon  of  grains,  or  sm^let  ct^^lli\s%  *  '   ■'    "    : 
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Article  III. 

Account  of  some  Specimens  of  Rocksy  S^c.  from  Van  Dieman^s 
Land,  and  from  New  South  Wales.  By  N.  J«  Winch^  Esq. 
Hon.  MOS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  NeweutlMifonmTyne,  March  87, 1883. 

The  Literary  and  Philosophical  Society  of  this  place  has 
lately  been  presented  with  a  considerable  number  of  minerals,  by 
the  Rev.  T.  H.  Scott,  of  Whitfield,  collected  by  himself  in  Van* 
Dieman's  Land  and  New  South  Wales,  during  his  travels  in 
those  distant  regions.  And  notwithstaiiiding  duplicate  speci- 
mens, and  probably  many  which  were  not  duplicates,  had  oeen- 
giren'  to  tiie  Universities  of  Cambridge  and  Oxford,  and  the 
Geological  Society  of  London,  still  we  possess  a  sufficient  num- 
ber to  throw  considerable  light  on  the  structure  of  Australia. 
By  many  theorists  it  has  been  conjectured  that  these  lands  are 
oi  ikiore  recent  formation  than  those  of  the  other  parts  of  the 
globe,  but  with  how  little  justice  such  an  opinion  has  been 
adopted^  the  following  briet  description  of  some  of  the  best 
defined  species  of  our  collection  will  evince. 

From  Van  Dieman*s  Land. 

I.  A  hard  slaty  sandstone  of  a  pale-brown  colour  with 
impressions  of  flustree,  resembling  those  of  Humbledon  Hill, 
near  Sunderland.  Pectenites,  and  some  other  species  of  bivalve 
shell,  in  size  and  shape  Uke  a  hazel  nut.  From  a  hill  near 
Hobart'sTown,  800  feet  above  the  level  of  the  sea. 
.  '2.  A  very  fine  grained  white  sandstone.  Near  Hobart's 
Town.  If  in  suflScient  Quantity,  this  must  be  a  valuable  material 
for  the  purposes  of  building. 

3.  Goal|  of  the  same  species  as  the  Newcastle  coal.  From 
Adventure  Bay^  eight  miles  distant  from  Hobarfs  Town. 

4  Black  bituminous  shale,  with  spangles  of  silvery  mica^  and 
slight  impressions  of  the  leaves  of  some  phsnogamous  plant. 
ATOve  and  below  the  coal  at  Hobart's  Town. 

6.  Limestone,  of  a  brownish-grey  colour^  compact  texture,  and 
splintery  fracture,  with  veins  of  white  quartz.  Eight  miles 
north-west  of  Hobart's  Town.  Not  unUke  some  of  the  beds  in 
ourencrinol  limestone  formation. 

.  6.  A  bluish  grey  trap  rock,  resembling  the  blue  millstone 
tock  of  Andernach  on  the  Rhine.  Its  structure  is  cellular,  the. 
ceUa  containing  minute  globules  of  black  obsidian,  occasionally 
coated  by  a  thm  pellicle  of  iron  ochre,  owing  to  decomposition. 
The  rocky  part  is  easily  reduced  to  a  black  slag,  by  the  action 
of  the  blowpipe,  and  with  the  addition  of  borax,  melts  into  a 
pale  green  slass  filled  with  air  bubbles.  The  d»idiao  is  reduced 
widi  difficiuty  into  a  brilliant  black  g;laa««    "MU^i^^^  Qi'^\^  x^^^ 
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are  found  on  stony  plains,  and  it  is  used  as  mill  stones  in  the 
colony. 

From  New  South  Wales. 

1.  Coaly  resembling  that  of  the  north  of  England. 

2.  Coal  shale,  of  an  ash-grey  colour,  with  impressions  of  the 
leaves  of  some  phaBnogamous  plant,  probably  an  eucalyptus. 
These  leaves  are  lanceolate,  from  four  to  six  inches  in  length, 
by  one  or  one  and  a  half  inch  in  breadth,  and  have  left  black 
iBrorewitons  on  the  stone. 

o.  Wood,  mineralized  by  silex ;  the  interior  of  a  dark-brown 
colour,  and  compact  texture,  the  exterior,  formed  on  the  sap 
wood,  pale-brown,  and  containing  longitudinal  pores. 

4.  Old  red  sandstone,  of  a  dark  reddish-brown  colour,  and 
made  up  of  small  grains  of  sand,  and  silvery  mica,  and  envelop- 
ing rouEtded  pebbles  of  white  quartz.    Pitt's  Amphitheatre. 

5.  Greywacke,  consisting  of  greenish-grey  clayslate,  inclosing 
sanll  fn^^ents  of  chesnut4)rown  flinty  slate,  and  specks  of  cal- 
careous spar.    From  the  hills  beyond  Bathurst. 

6.  Chlorite  slate,  of  a  greenish-grey  colour  and  silky  lustre. 
Fktmi  the  same  hills. 

7.  Gbeiss,  composed  of  white  felspar,  black  mica,  and  glassy 
quartz.    From  Cox's  river. 

8*  Granite,  consisting  of  fine  grained '  white  felspar,  glassy 
quartz,  and  silvery  mica.    Near  Cox's  river. 
:  9.  Large  grained  granite,  chiefly  composed  of  flesh-red  felspar, 
with  glassy  quartz  and  silvery  mica.    From  Lawson's  Peak, 
beyond  the  Blue  Mountains. 
'  10.  Epidote,  of  a  pale-green  colour,  and  granular  texture. 

II  •  Felspar  porphyry,  of  a  yellowish  and  greenish-white,  with 
(HTStals  of  the  same  colour,  mixed  with  opalescent  quartz. 
A^tnietit  of  a  roonded  mass. 

12.  Rock  crystal,  six-sided  prismatic  crystals,  of  a  smoke- 
grsy  colomr,  terminated  by  six-sided  pyramids. 

13.  Cky  ironstone,  of  a  reddish-brown  colour,  in  nodules. 
'  14.  Bog  iron  ore,  of  the  same  colour. 

16.  Bole,  of  a  bnght-red  colour. 

16.  Iron  pyrites.  . 

From  the  examination  of  these  minerals  (provided  the  series 
be  complete),  the  oonclonions  to  be  drawn  are^  that,  with  the 
exception  of  4he  diluvium,  no  formation  more  recent  than  our 
magnesian  limestone,  has'  been  found  in  Van  Dieman's  land,  or 
€mt  cdal  forawiion  in  New  South  Wales. '  That  the  mountain 
limestone>  old  red  sandstone,  greywacke,  porpfayrjr,  clayslate, 
diloiite  slate,  gneiss,  and  granite,  fcdlow  eacn  other  in  the  same 
oidei^  of  succession,  as  is  the  case  in  other  parts  of  the  Wofkt; 
thai  no  pmnice  or  recent  lava  have  been  detected ;  and  that  the 
iBoet  remarkable  phenomenon  is  the  existence  of  impressions  of 
MareB  ofpixmbsmouB  plants  in  the  shales. 
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Article  IV. 

On  Reaumur's  Experiments  on  the  Cong^elation  of  the  Metals. 

By  Mr.  J.  B.  Longmire. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Aprils,  IBiS. 

The  eTpenments  of  Reaumur  on  cast-iron,  bismuth,  and  anti- 
mony, lead  to  the  conclusions,  that  these  metals  expand  during 
congeaiation,  and  are  lighter  when  solid  than  when  fluid.  But 
as  such  conclusions  are  at  variance  with  the  general  law,  that 
heat  expands  all  bodies  whose  natural  state  is  solidity,  it  becomea 
important  to  show,  that  Reaumur's  experiments  do  not  militate 
against  this  law. 

Reaumur  found  that  tiie  metals  just  mentioned,  when  fluid, 
supported  bodies  specifically  heavier  than  themselves  in  the  solid 
state ;  so  that  they  should  have  contracted  in  melting,  and 
would  expand  again  in  cooling. 

A  floating  body  is  lighter  than  the  fluid  that  supports  it,  pro^ 
vided  such  Jiuid  be  quiescent.  None,  however,  ot  the  melted 
metals,  if  exposed  to  the  air,  have  the  requisite  degree  of  still- 
ness, to  form  the  fluid  medium  for  obtaining  accurate  specific 
Weights ;  but  least  of  all,  have  cast-iron,  bismuth,  and  antimony ; 
metals  that  cool  quickly,  and  that  are  in  violent  agitation,  when 
passing  down  to  the  point  of  congeaiation.  Kuid  iron,  for 
instance,  has  on  its  surface,  bright  glowing  waves,  rapidly 
repeated  in  variable  situations ;  the  hottest  particles  firom  nAtm 
lise  to  the  surface  in  these  waves  shed  laterally  to  cool,  and 
while  they  sink,  others  ascend,  and  give  out  part  of  their  heat : 
this  motion  is  repeated  till  the  iron  begins  to  consolidate.  Th« 
other  metals  before-mentioned  are  nearly  as  much  disturbed  m 
cooling  as  fluid  iron  ;  hence  in  this  state  they  are  all  too  much 
agitated  to  determine  with  accuracy  the  difference  of  densitf 
between  their  solid  and  fluid  states.  So  it  follows  that  Reau^ 
mur's  experiments  depending  on  the  aptitude  of  those  mdted 
metals  for  this  purpose,  are  inconclusive,  and  cannot  be  coosi* 
dered  as  proving  any  thing  against  the  ffeneral  law,  that  all 
bodies,  whose  natural  state  is  solidity,  are  heaviest  in  this  state, 
and  expand  on  receiving  heat. 

If -The  force  of  the  ascending  particles  in  the  melted  metals 
before-mentioned,  will  account  tor  the  extra  specific  weight  of 
the  bodies  that  they  support.  But  the  amount  of  the  ascentional 
force  is  not  determinable ;  and  whether  these  metals  contract  or 
eofMind  in  cooling  is  not  yet  shown  by  experiment.  Such  an 
experiment  indeed  is  not  easily  performed ;  but  to  reconcik 
demonstratively  the  congeaiation  of  these  metals  with  the  law 
regulating  that  of  all  the  others,  is  a  d<»sirable  and  important 
undertridng. 
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Article  V, 

Astrotumical  Observations,  1 823. 
By  CoL  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore, 

Latitade  5io  dV  U'Sf'  Narih.    Loncptude  West  in  time  1'  SO-OS''. 


Mar.  30.   Emcrsionof  ^Scorpio  from  the  <jg^  ^  164" Mean  Tkne  at  Budiey. 

moon i  ^ 

April  IS.    Smenkm   of    JupHer^s    iint  (  8    53    55     M«an  Time  at  Bathfey. 

latellite...* <  b    55    16     Mean  Time  at  Greenwich. 


Article  VI, 


Oh  the  Ultimate  Analysis  of  Vegetable  and  Animal  SubHanceSn 

By  Andrew  Ure,  MD.  FRS.* 

The  foUowine  is  an  account  of  Dr.  lire's  process  and 
apparatus  for  me  ultimate  analysis  of  vegetable  and  animal 
compounds^  as  described  in  this  paper.  The  French  chemists 
who  have  operated  most  with  peroxide  of  copper  in  the  analysis 
of  organic  substances^  being  aware  of  its  quick  absorptionof 
humidity  from  the  atmosphere,  direct  it  to  be  used  immediately 
after  ignition,  and  to  be  triturated  with  the  oi^anic  matter  in  'a 
hot  mortar  of  agate  or  of  glass.  "  Yet  this  precaution/'  Dr.  Ure 
obAerves^  ^J  will  not  entirely  prevent  the  fiulacy  arising  from  the 
hvgrometric  action ;  for  I  find  that  peroxide  thus  treated  does 
aoftorb,  during  the  long  trituration  essential  to  the  process,  a 
certain  quantity  of  moisture,  which,  if  not  taken  into  account, 
will  produce  serious  errors  in  the  analytical  results.  It  is  better, 
therefore^  to  leave  the  powdered  peroxide  intended  for  research, 
exposed  for  such  time  to  the  air,  as  to  brin^  it,  to  hygrometric 
rapose,  then  to  put  it  up  in  a  phial,  and  by  igniting  100  gcains 
of  it  in  a  proper  glass  tube,  sealed  at  one  end,  and  loosely 
closed  with  a  glass  plug  at  the  other,  to  determine  the  propor- 
tion of  moisture  which  it  contains.  This,  then,  indicates  the 
constant  quantity  to  be  deducted  from  the  loss  of  weight  which 
the  peroxide  suffers  in  the  course  of  the  experiment.  The  mortar 
riiould  be  j>erfectly  dry,  but  not  warm." 

**  Experimenters  have  been  at  great  pains  to  bring  the  various 
OTfiranic  objects  of  research  to  a  state  of  thorough  desiccation 
bdmre  mixing  them  with  the  peroxide  of  copper ;  but  this  piac- 

«  iiihitnctod  Am  the  niloiophical  Trau  PsrtIL 
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tica  latroducei  a  similar  fallacy  to  that  above  described 

Die  plan  which  I  adopt  for  the  purpoae  of  desiccation  seems  to 
answer  very  well.  Having  put  the  polverulent  animal  or  vege- 
table matter  into  short  phials,  furnished  with  ground  glass  stop- 
pers, I  place  the  open  phials  in  a  lai^e  quantity  of  sand  heated 
to  212°  F.  in  a  porcelain  capsule,  and  set  this  over  a  surface 
of  BQlphuric  acid  in  an  exhausted  receiver.  After  an  hour  or 
more,  the  receiver  is  removed,  and  the  phials  instantly  stopped. 
The  loss  of  weight  shows  the  total  moisture  which  each  of  them 
has  parted  with ;  while  the  subsequent  increase  of  their  weight, 
after  leaving  them  unstopped  for  some  time  in  the  open  air,  indi- 
cates the  amount  of  the  nygrometric  absorption.  This  is  conse- 
quently the  quantity  to  be  deducted  in  calculating  expeiimeotal 
remits." 

"  Many  chemists,  particularly  in  this  country,  have  employed 
the  beat  of  a  spirit-lamp,  instead  of  that  produced  by  the  com- 
bustion of  charcoal,  for  igniting  the  tube  in  which  the  mixed 
ntaterials  are  placed.  I  have  compared  very  carefully  both 
methods  of  beating,  and  find  that  for  many  bodies,  such  as  coal, 
and  resin,  which  abound  in  carbon,  the  flame  of  the  lamp  is 
insufficient;  while  its  application  being  confined  at  once  to  a 
small  portion  of  the  tube,  that  nniforth  ignition  of  the  whole, 
desirable  towards  the  close  of  the  experiment,  cannot  be 
obtained.*  I  was  hence  led  to  contrive  a  peculiar  form  of  fur- 
nace, in  which,  with  a  handful  of  charcoal,  reduced  to  bits  about 
the  size  of  small  filberts,  an  experiment  mav  be  completed  with- 
pot  anxiety  or  trouble,  in  the  space  of  half  an  hour.  Since  I 
hate  operated  witli  this  instrument,  the  results  on  the  same  body 
have  been  much  more  consistent  than  those  previoosly  obtained 
irith  the  lamp ;  and  it  is  so  convenient  that  I  have  sometimes 
fiiushed  eight  experiments  in  a  day." 

. ,  Dr.  Ure  next  gives  a.  particular  account  of  the  whole  appara* 
tug  be  employs,  illustrated  with  an  engraving.    "  Fig.  I  is  an 


horizontal  section  of  the  furnace,  in  which  we  perceive  a  semi- 
cylinder  of  tbia  sheet  iron,  about  eight  inches  long,  and  three 


r 
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and  a  half  wide,  perforated  with  holes,  and  resting  on  the  ed^ 

of  a  hollow  prism  of  tin-plate,  represented  more  distinctly  la 

fiff.  2,  where  n  shows  a  slit,  through 

^mich  the  sealed  end  of  the  glass  tube 

may  be  made  to  project,  on  occasion*       .  -^y*^  . 

Fie.  !•  i  is  a  handle  attached  to  the  se-       \_ n  .  .  \ 

micylinder,  by  which  it  may  be  slid  back-  ^ 

wards  or  forwards,  and  removed  at  the 
end  of  the  process.  </  is  a  sheath  of 
platinum  foil^  which  serves,  by  aid  of  a 
wire  laid  across,  to  support  the  middle 
of  the  tube,  when  it  is  softened  by 
ignition.  At  g  the  plates  which  close 
the  ends  of  the  semi-cylinder  and  tin- 
plate  prism,  rise  up  a  few  inches  to  screen  the  pneumatic  appar 
ratus  from  the  heat.'' 

A  third  occasional  screen  of  tin-plate  is  hune  on  for  the  same 
purpose.  '^  All  these  are  furnished  with  slits  ror  the  passage  of 
the  glass  tube.  This  is  made  of  crown  glass,  and  is  generally 
about  nine  or  ten  inches  long,  and  three-tenths  of  internal  dia^ 
meter.  It  is  connected  with  the  mercurial  cistern  by  a  narrow 
tube  and' caoutchouc  collar.  This  tube  has  a  syphon  form,  and 
rises  about  an  inch  within  the  graduated  receiver.  By  this 
arrangement,  should  the  collar  be  not  absolutely  air-ti^ht,  the 
pressure  of  the  column  of  mercury  causes  the  atmosphenc  air  td 
enter  at  the  crevice,  and  bubbles  of  it  will  be  seen  rising  up 
without  the  appUcation  of  heat.  At  the  end  of  the  operation^ 
the  point  of  the  tube  is  always  left  above  the  surface  of  the  met^ 
cury,  the  quantity  of  organic  matter  employed  being  such  as  to 
produce  from  six  to  seven  cubic  inches  of  gaseous  product,  th6 
volume  of  the  graduated  receiver  being  seven  cubic  mches/' 

''  As  the  tubes  with  which  I  operate  have  all  the  same  capa- 
city, viz.  half  a  cubic  inch ;  and  as  the  bulk  of  materials  is  the 
same  in  all  the  experiments,  one  experiment  on  the  analysis  of 
sugar  or  resin,  gives  the  volume  of  atmospheric  air  due  to  the 
apparatus,  which  volume  is  a  constant  quanti^  in  the  same 
circumstances  of  ignition.  And  since  the  whme  apparatus  is 
always  allowed  to  cool  to  the  atmospheric  temperature^^  the 
volume  of  residual  gas  in  the  tubes  comes  to  be  exactly  known, 
being  equal,  very  nearly,  to  the  primitive  volume  of  atmospheric 
air  left  after  the  absorption  of  the  carbonic  acid  in  the  sugar  or 
resin  experiment.^  Thus  this  quantity,  hitherto  ill  appreciated 
or  neglected  in  many  experiments,  though  it  is  of  very  great 
consequence,  may  be  accurately  found.  At  k,  fig.  1,  a  little  tin- 
plate  screen  is  sKown.    It  is  perforated  for  the  passage  of  the 

*  If  a  %e  the  opacity  of  the  gmdusted  recover,  and  b  the  ^aie  cspteitf  of  Ae  tubee, 

0 

then  ihe  above  volume  ish -. 

m  +  b 
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tube,  and  may  be  slid  along,  and  left  at  any  part  of  th^  s^ittU 
cylmdric  cage,  so  as  to  preserre  from  the  iimuence  of  the  heat 
any  requisite  portion  of  tne  sealed  end  of  the  tab6." 

l^or  the  analysis  of  yolatile  Uooids,  Dr.  Ure  employs  a  little 
bulb,  which,  after  it  has  been  nlled  and  exactly  weighed,  *^  m 
immediately  shd  down  to  the  bottom  of  the  tube^  and  coreted 
with  160  or  200  grains  of  peroxide  of  copper.  The  bulb  han  a 
capacity  equal  to  three  grain  measures  of  water,  and  its  capillary 
point  is  sometimes  closed  with  an  inappreciably  small  quantity 
of  bees'  wax,  to  prevent  the  exhalation  of  the  Uquid,  till  the  per« 
oxide  be  ignited. 

The  furnace  is  provided  with  a  oorer,  with  an  oblong  orifice 
at  its  top,  which  serves  for  a  chimney,  '^  and  may  be  applied  or 
removea  by  means  of  its  handle,  according  as  we  wish  to  increase 
or  diminish  the  heat,  c  c  c  c  are  tin  cases  inclosing  corks^ 
through  which  the  iron  wires  are  passed,  that  support  the  whdb 
furnace  at  any  convenient  height  and  angle  of  inclination." 

''  The  tightness  of  the  apparatus  at  the  end  of  the  process  is 
proved  by  the  rising  of  the  mercury  in  the  graduated  receiver^ 
oy  about  one^tenth  of  an  inch,  as  the  tube  becomes  refii* 
gerated." 

'^  Bly  mode  of  operating  with  the  peroxide  of  copper,"  oonti* 
noes  Vr.  Ure,  '^  is  thefoUowing  : 

^  I  triturate  very  carefully  in  a  dry  glass  mortar  from  one  to 
two  and  a  half  grains  of  the  matter  to  be  analyzed,  with  from 
100  to  140  grains  of  the  oxide.  1  then  transfer  it  by  means  of  a 
pIaCinttnt4bil  tray  and  small  glass  funnel,  into  the  glass  tube, 
clearing  out  the  mortar  with  a  metallic  brush.  Over  that  mix* 
ture,  I  put  20  or  30  grains  of  the  peroxide  itself,  and  next,  50  or 
60  grams  of  clean  copper  filings.  The  remaining  part  of  the 
tube  is  loosely  closed  with  10  or  12  grains  of  amianthus,  by 
whose  capiUary  attraction  the  moisture  evolved  in  the  expert-^ 
mentis  rapidly  withdrawn  from  the  hot  part  of  the  tube,  ana  the 
risk  of  its  fracture  thus  completely  obviated.  The  amianthus 
serves  moreover  as  a  plug,  to  prevent  the  projection  of  any 
minute  particles  of  fiUngs,  or  of  oxide,  when  the  filings  are  not 
present.  The  tube  is  now  weighed  in  a  very  delicate  balance, 
and  its  weisht  is  written  down.  A  Uttle  cork,  chatmelled  at  its 
side,  is  next  pdt  into  the  tube>  to  prevent  the  <^hance  of  mercury 
being  forced  backwards  into  it,  by  any  accidental  cooling  or 
condensation.  The  collar  of  caoutchouc  is  finally  tied  on,  and 
the  tube  is  placed,  as  is  shown  in  fig.  1,  but  without  the  plate  k, 
which  is  employed  merely  in  the  case  of  analysing  V6latile 
liquidrj*'  A  few  firi^ments  of  ignited  charcoal  i^re  now  placed 
under  the:  tube  at  the  end  of  the  furnace  next  to  the  cistern,  and 
the  remaining  space  in  the  semi-cylinder  is  filled  up  with  bits  of 
cold  eharcod.  The  top  may  then  be  put  in  its  place,  when 
the  operation  will  proceed  spontaneously,  the  progressive  advance 
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of  the  ignition  from  one  end  to  the  other  being  proportioned  to 
the  expansion  of  glass/  so  that  the  tube  very  seldom  cracks  in 
the  process.  Indeed  I  have  often  used  the  same  tube  for  a 
dozen  experiments^  in  the  course  of  which  it  became  converted 
into  vitrtte,  or  Reaumur's  porcelain." 

Since  the  evolved  gas  is  saturated  with  moisture.  Dr.  Ure 
reduces  it  to  the  volume  of  dry  gas,  by  help  of  a  table,  which  he 
gives,  computed  by  the  well-known  formula  from  his  table  of  the 
elastic  force  of  steam,  published  in  the  Phil.  Trans,  for  1818. 

in  certain  cases,  where  the  quantity  of  hydrogen  is  small,  or 
where,  as  in  the  exa\nple  of  indigo,  its  presence  has  been  denied. 
Dr.  Ure  employs  pulverulent  calomel  instead  of  peroxide  of  cop- 
per. "  The  organic  compound  being  intimately  mixed  with  that 
powder,  and  gently  heated,  the  muriatic  acid  gas  obtained  de- 
monstrate^  the  presence,  though  half  of  its  volume  will  not  give 
the  total  (j^uantity  of  hydrogen ;  for  a  proportion  of  this  elementary 
body  continues  associated  with  oxygen  in  the  state  of  water.'' 
'  Dr.  Ure  next  gives,  in  detail,  one  example  of  the  mode  of 
computing  the  irelation  of  the  constituents  from  the  experimental 
results,  and  then  states  the  other  analyses  in  a  tabular  form. 

"  1*4  grain  of  sulphuric  ether,  specific  gravity  0*70,  being  slowly 
passed  m  vapour  from  the  glass  bulb  through  200  grains  of 
Ignited  peroxide  of  copper,  yielded  6*8  cubic  inches  ofcarbonic 
acid  gas  at  66®  Fahr.  wnich  are  equivalent  to  6'57128  of  dry  gas 
at  60  i  This  number  being  multiplied  by  0*127  s=  the  carbon 
in  one  cubic  inch  of  the  sas,  the  product  0*8345256,  is  the 
carbon  in  1*4  grain  of  ether;  iamd  0*8346256  x  4  =  2*2254 
sx  the  Dsygen  equivalent  to  the  carbonic  acid.  The  tube 
was  found  to  have  lost  4*78  grains  in  weight,  0*1  of  which 
was  due  to  the  hygrometric  moisture  in  the  oxide,  and  1*4  to  the 
ether.  The  remainder,  3*28,  is  the  quantity  of  oxygen  abstracted 
from  tiie  oxide  by  the  combustible  elements  of  the  ether.  But 
of  these  3*28  erams,  2*2254  went  to  the  formation  of  the  carbonic 
acid,  leaving  1*0646  of  oxygen,  equivalent  to  0*1318  of  hydro- 
en.  Hence,  1*4  ether,  by  this  experiment,  which  is  taken  as 
e  most  satisfactory  of  a  great  number,  seem  to  consist  of 

Carbon. 0*8346 

Hydrogen 0-1318 

Water 0*433  7 


£ 


1-4000 
And  in  1  grain  we  shall  have 

Carbon 0*6960  ....  3  atoms  2*25   ....  60*00 

Hydrogen.  . .  0*1330   ....  4  atoms  0*50   ....  13-33 
Oxygen 0-2710  ....  1  atom    1*00  ....  26-66 

l-ODDO  3*76         100*00 
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.     6r,  3  volumes  olefiant  gas  =a  3  x  0-9722  : 
2  volumes  of  water 2  x  0-625    : 


S49 


2-9166 
1-25 

4-1666 


wjiu^  BufFeriDg  a  condensation  equal  to  the  whole  vapour  of 
water,  will  give  an  ethereous  vapour,  whose  specific  gravity 
is  2-6. 

^'Theproportion  of  the  constituents  of  sulphuric  ether,  deduced 
by  M.  Gray  Lussac  from  the  experiments  oi  M.  Th.de  Saussure, 
are  2  volumes  ole'fiant  gas  +  1  volume  vapour  of  water,  which 
3^vQlttmeB  are  condensed  into  1  of  vapour  of  ether,  having  a  spe- 
cific gravity  =  2-58.  The  ether  which  I  used  had  been  first 
distilled  off  dry  carbonate  of  potash,  and  then  digested  on  dry 
muriate  of  lime,  from  which  it  was  simply  decanted,  according 
to  die  injunction  of  M.  de  Saussure.  Whether  my  ether  con- 
tained more  aqueous  matter  than  that  employed  by  the  Genevese 
philosopher,  or  whether  the  difference  of  result  is  to  be  ascribed 
to  the  difference  in  the  mode  of  analysis,  must  be  decided  by 
future  researches." 

^'By  analogous  modes  of  reduction,  the  following  results  were 
deduced  from  my  experiments.  I  ought  here  to  state,  that  in 
many  cases  the  materials,  after  being  ignited  in  the  tube,  and 
t}ien  cooled,  were  again  triturated  in  the  mortar,  and  subjected 
to  a  second  ignition.  Thus,  none  of  the  carbon  could  escape 
conversion  into  carbonic  acid.  I  was  seldom  content  with  one 
experiment  on  a  body ;  frequently  six  or  eight  were  made." 
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Remarks  on  the  preceding  Analyses.** 


**  Tlie  sugar  which  I  employed/'  says  Dr.  Ure,  *^  had  been 

S rifled  by  Sir.  Howard's  steam  jprocess,  and  was  so  well  siove- 
ied,  that  it  lost  no  appreciable  portion  of  its  weight,  when 
endosed  along  with  sulphuric  acid  in  vacuo.  The  diabetic  sugar 
has  a  manifest  excess  of  oxygen,  which,  I  believe,  to  be  the  case 
with  all  weak  sugars,  as  they  are  called  by  the  sugar  refiners.  I 
consider  this  excess  of  oxygen  as  the  chief  cause  which  coun- 
teracts crystallization,  and,  therefore,  the  great  obstacle  to  the 
m-finufacturer.  The  smallest  proportion  of  carbon,  which  I  have 
ever  found  in  any  cane  sugar,  was  upwards  of  41  per  cent.  The 
experiments  on  starch  and  gum  were  among  the  earUest  which  I 
made,  aud  the  results  differ  so  much  from  those  given  by  other 
experimenters,  that  I  shall  repeat  the  analyses  at  the  earUest 
o(MK)rtunity«  The  constituents  of  the  above  three  bodies,  refer- 
rea  to  the  prime  equivalent  scale,  will  be  approximately  as 

follows :  * 

Sugar.  Standi.  Gum- 

Carbon 5  atoms  • , .  •  5  atoms  •  •  • .  4  atoms 

Oxygen 4  •  •  • .  6  .  •  •  •  5 

Hydrogen.  ..4  ..•.4  ....4 


**  Starch  is  liable  to  a  similar  deterioration  with  sugar ;  that 
is,  some  species  of  it  make  a  much  firmer  coagulum  with  hot 
water  than  others ;  a  difference  probably  due  to  the  proportion 
of  oxygen.  The  starch  here  employed  was  that  of  commerce, 
and  was  not  chemically  desiccated  :  hence,  the  redundancy  of 
water  beyond  the  equivalent  proportion,  A  Uttle  hygrometric 
^   moisture  was  present  also  in  tne  gum,  as  it  was  not  artificially 

^  neMnOambvantbe  egntfaknt  BiimbeiB«mE3o:ra&%«Ih%Uwiatl^ 
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4riedrf  A  note  of  interrogation  is  placed  after  azote.  That 
donbt  wili  I  trust  be  solved,  when  I  complete  my  analyses  of 
grains,  roots,  and  leaves,  with  the  view  of  tracing  the  origin  of 

aaote  in  the  bodies  of  graminivorous  animals With  regard 

to  resin,  I  believe  the  quantity  of  its  carbon  to  be  somewhat 
imdenrated  in  the  table.  Though  three  experiments  were  made 
on  it^  I  now  perceive  that  I  nad  omitted  to  retriturate  and 
leignite ;  and  me  carbon  of  resin  is  very  difficult  of  oxygenation. 
Its  true  composition  is  probably,  carbon,  8  atoms ;  hydrogen,  8; 
oxygen,  1.  A  still  more  symmetric  arrangement  wo^d  be 
derived  from  carbon,  8  atoms  ;  hydrogen,  9  ;  oxygen,  1.  This 
proportion  corresponds  to  8  atoms  of  defiant  gas  and  1  atom  of 
water ;  and  I  think  it  is  very  possibly  the  true  constitution  of 
resin.  Had  the  loss  of  weight  suffered  by  the  contents  of  the 
tube,  during  their  ignition,  been  a  few  hundredth  parts  of  a 
grain  more,  the  experimental  result  would  have  coincided  with 
tinn  theoretical  view.  Copal  approaches  to  carbon,  10  atoms ; 
hydrogen,  7 ;  oxygen,  1.  Lac  may  be  nearly  represented  by 
carbon,  6  atoms  4  hydrogen,  4 ;  oxygen,  2 ;  or  2  atoms  of  de- 
fiant gas  +  1  atom  carbonic  oxide Resin  of  guaiac  gives 

carbon,  7  atoms ;  hydrogen,  4;  oxygen,  2." 

**  Although  the  experiments  on  amber  were  conducted  care- 
fully with  retrituration  and  reignition,  no  good  atomic  configura- 
tion of  it  has  occurred  to  me.  It  approaches  to  10  carbon  -4- 
10  hydrogen  +  2  oxygen.** 

^*  W  ax  is  apparently  composed'  of  carbon,  13  atoms ;  hydro- 
gen, 11 ;  oxygen,  1 ;  or,  in  other  words,  of  11  atoms  defiant  gas 
+  1  atom  carbonic  oxide  +  1  atom  carbon.  Had  the  experi- 
ment given  a  very  little  more  hydrogen,  we  should  have  had 
¥rax  as  consisting  of  12  atoms  defiant  gas  +  1  atom  carbonic 
oxide.    This  is  possibly  the  true  constitution.'* 

^'  Caoutchouc  seems  to  consist  of  carbon,  3  atoms ;  hydrogen,  2 ; 
Off  it  is  a  sesqui-carburetted  hydrogen.  The  oxygen  deduced 
from  experiment  is  in  such  small  quantity,  as  to  leave  a  doubt 
whether  it  be  essential  to  this  body,  or  imbibed  in  minute 
quantity  firom  the  air  during  its  consoUdation.** 

^<  Splent  or  slate  coal,  specific  gravity  1*266,  abstracting  its 
incombustible  ashes,  approaches  in  constitution,  to  carbon, 
7  atoms ;  hydrogen,  3;  oxygen,  2.  Cannel  coal  from  Woodhall, 
near  Glasgow,  specific  gravity  1*228,  resembles  a  compound  of 
carbon,  9  atoms ;  hydrogen,  3 ;  oxygen,  2.  In  both  of  these 
bodies,  there  is  an  excess  of  carbon  beyond  the  3  atoms  of  de- 
fiant gas  and  2  of  carbonic  oxide.  The  former  coal  has  2  extra 
atoms  of  carbon,  and  the  latter,  4  atoms.  Hence  this  coal  is 
found  at  the  Glasgow  gas  works  to  yield  a  very  rich  burning 

"  The  elements  of  indigo  may  be  grouped  as  follows :  carbon, 
16  atoms ;  hydrogen,  6 ;   oxygen,  2 ;  azote,  1 ;  or,  in  other 
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tenns^  we  shall  have  1  atom  cyanogen,  6  atoms  olefiant  gab, 
2  atoms  carbonic  oxide,  and  6  atoms  of  carbon  in  excess." 

''  I  had  intended  to  pursue,  at  considerable  detail,  my  researches 
on  this  curious  azotized  product  of  vegetation,  but  the  subject 
having  been  lately  taken  up,  and  ingeniously  prosecuted  by  my 
pupil  and  fiiend,  Mr.  Walter  Crum,  I  was  induced  to  leave  it  in 
nis  hands.  He  announced  to  me  the  presence  of  hydrogen  in 
indigo,  before  I  had  analyzed  this  substance  myself;  and  drew 
my  attention  particularly  to  the  fallacy  occasioned  by  the  hygro* 
inetric  water  of  the  peroxide  of  copper.  It  is  likely,  that  some 
slight  modification  may  reauire  to  be  made  in  my  tabular  propor« 
tion  of  the  constituents,  tor  I  did  not  resume  the  subject  of 
indigo,  after  I  had  become  most  familiar  with  the  manipu- 
lations." 

**  Camphor  is  very  nearly  represented  by  carbon,  10  atoms ; 
hydrogen,  9  ;  oxygen,  1 ;  or  9  atoms  olefiant  gas  +  1  atom  car- 
bonic oxide.  Napthaline  is,  in  my  opinion,  a  soUd  bicarburet  of 
hydrogen,  consistmg  of  carbon,  2  atoms;  hydrogen,  1." 

^^  It  is  very  difficult,  even  by  the  best  regulated  ignition,  to 
resolve  the  whole  carbon  of  this  very  volatile  body  into  carbonic 
acid ;  hence,  the  carbon  may  come  to  be  underrated  in  the 
result."  Naphthaline  is  obtained  during  the  rectification  of  the 
i)etroleum  of  the  coal  gas  works.  It  is  found  encrusting  the  pipes 
m  the  form  of  a  greyish  crystalline  mass ;  and  when  purified  by 
a  second  sublimation  at  the  temperature  of  about  220^,  it  forms 
beautiful  thin  plates,  white  and  glistening.  It  has  a  powerful 
petroleum  odour.  With  brine  of  the  specific  gravity  1*048,  these 
plates,  when  once  thoroughly  wetted  (which  is  difficult  to  eJSect), 
remain  in  equilibrium ;  that  is,  float  in  any  part  of  the  liquid. 
That  number,  therefore,  represents  the  specific  gravity  of  naph- 
thaline. It  is  insoluble  in  water,  but  very  soluble  in  ether,  and 
moderately  so  in  alcohol.  With  iodine,  it  fuses  at  a  gentle  heat 
into  a  brown  liquid,  forming  as  it  cools  a  soUd  resembling  plum- 
bago, which  dissolves  readily  in  alcohol,  and  is  thrown  down  by 
water.  Naphthaline  is  soluble  in  oils.  In  water  heated  to  168^ 
Fahr.  it  fuses,  and  remains  like  oil  at  the  bottom  of  the  liquid ; 
bat  when  stirred,  it  rises,  and  spreads  on  the  top  in  little  oily 
patches.  At  180^  it  rises  spontaneously  from  the  bottom  in  oily 
globules,  which,  as  the  temperature  is  raised,  dissipate  in  the  air, 
undergoing  motions  similar  tp  those  of  camphor  floating  on 
water. 

**  Spermaceti  oil  is  constituted  apparently  of  carbon,  10  atoms; 
hydrogen,  9  ;  oxygen,  1 ;  or,  in  other  words,  of  9  atoms  olefiant 

fas  +  1  atom  carbonic  oxide.    The  experimental  proportion  is, 
owever,  more  nearly  carbon,  10  atoms ;  hydrogen,  8;  oxygen,  1. 
There  is  here  an  atom  of  carbon  in  excess."* 

*  ^  Tbis  l3  probably  the  truer  view.    The  former  would  make  U  ooineide  with  cam* 
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''  Common  oil  of  turpentine,  specific  gravity  0*888,  comes 
very  closely  to  the  following  arrangement :  carbon,  14  atoms ; 
hy^ogen,  10 ;  oxygen,  1 .  Oil  of  turpentine,  purified  with  alco- 
hol by  Dr.  Nimmo's  method,  seems  to  approach  to  the  consti- 
fation  oi  naphtha,  or  of  a  mere  caiburet  of  hydrogen.  Its 
specific  gravity  is  0-878.  But  as  from  the  naode  of  preparing  it, 
a  minute  portion  of  alcohol  may  remain  in  it,  I  do  not  think  it 
necessary  to  investi^te  its  atomical  structure/' 

"TTapntha,  specific  gravity  0-867,  obtained  by  distillation 
from  petroleum,  is  very  nearly  represented  by  carbon,  22  atoms; 
•hydrogen,  20;  oxygen,  1.  It,  therefore,  consists  of  20  atoms 
olefiant  gas,  1  atom  carbonic  oxide,  and  1  atom  of  carbon  held 
in  solution/' 

"  Castor  oil  is  an  interesting  unctuous  body,  from  its  great 
solubility  in  alcohol.  It  consists  nearly  of  carbon,  7  atoms ; 
hydrogen,  6 ;  oxygen,  1.  It  is  composed,  therefore,  of  6  atoms 
olefiant  gas  +  1  atom  carbonic  oxide.** 

"  Alcohol,  specific  gravity  0-812,  is  composed  very  neaily  of 
-carbon,  3  atoms ;  hydrogen,  6 ;  oxygen,  2 ;  or,  of  3  atoms  ole- 
fiant gas  =  2*625, 2  water  =  2-25.  And  in  volumes,  3  olefiant 
gas  ss  '9722  x  3  =  2-9166 ;  4  aqueous  vapour  =  -625  x  4  =s 
§•500. 

"  Urns  alcohol  of  0-812,  by  the  above  analysis,  which  I  believe 
merits  confidence,  from  the  care  and  consistency  of  the  experi- 
fntots,  differs  from  M.  G^-Lussac's  view  of  absolute  alcohol, 
deduced  firom  M.  Th.  de  Saussure's  experiments,  in  containing 
ah  additional  volume  of  aqueous  vapour.  At  the  specific  gra- 
vity -814,  alcohol  would  have  exactly  this  atomic  constitution. 
If  the  condensation  be  equal  to  the  whole  3  volumes  of  olefiant 
gas ;  that  is,  if  the  7  volumes  of  constituent  gases  become  4  of 
alcohol  vapour,  we  shall  have  its  specific  gravity  at  this  strength 
ss  1*3722;  the  additional  volume  of  aqueous  vapour  producing 
necessarily  this  abatement  in  the  density." 

'*  Fibres  of  the  bleached  threads  of  the  silk-worm  were  sub- 
jected to  analysis.  Their  composition  is  apparently,  carbon,  10 
atoms  ;  hydrogen,  4 ;  oxygen,  5 ;  azote,  1 ;  or,  4  of  olefiant  gas, 
5  of  carbonic  oxide,  and  1  of  nitrous  oxide;  or  of  1  atoni  prussic 
acid,  3  atoms  olefiant  gas,  and  5  atoms  carbonic  oxide." 

"  Cotton  fibres,  unbleached,   seem    to  consist    of  carbon, 
11  atoms;  hydrogen,  8;  oxygen,  10.    Flax,  by  Lee's  patient 

firocess,  consists  of  carbon,  7  atoms ;  hydrogen,  5 ;  oxygen,  6. 
t  contains  more  carbon,  and  is  therefore  probably  stronger 
than  common  flax,  prepared  by  a  putrefective  maceration.  Tnis 
seems  composed  or  carbon,  1  atom;  hydrogen,  1;  oxygen,  1. 
But  this  is  the  theoretical  representation  of  sagar  by  M.  Gay- 
Lussac  and  Dr.  Prout ;  and  hence,  these  chemists  would  readily 
explain,  how  linen  rags  may  pass  into  the  form  of  sugar  by  the 
action  of  sulphuiic  acid.  Wool  approximates  to  carbon,  10 
atoms;  hydrogen,  3;  oxygen, 4;  azote,  1." 
New  Series,  "vol.  v,  2  a. 
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^^  Cochineal  seems  to  be  made  up  of  carbon,  15  atoms ;  hydro- 
gieOt  11;  oxygen,  8;  azote,  1.  Cantharides  approximate  to 
carbon,  11  atoms  ;  hydrogen,  10 ;  oxygen,  7;  azote,  1.'' 
.  ^'  My  result  with  urea  (uffers  so  considerably  in  the  proportion 
of  azote  from  that  of  Dr.  Prout  and  M.  Berard,  that  I  am  dis- 
posed to  doubt  of  the  accuracy  of  my  experiments,  though  they 
were  made  with  the  utmost  care,  and  were  most  consistent  in 
the  repetition.  I  could  perceive  no  smell  whatever  of  nitrous 
{^as  in  the  gaseous  products,  which  were  made  to  traverse  a 
column  of  copper  filings  three  inches  long,  in  a  state  of  ignition. 
I  shall  renew  the  inquiry  on  urea,  and  employ  the  lowest  tem- 
perature compatible  with  the  formation  of  carbonic  acid." 

**  The  prime  equivalent  of  benzoic  acid  crystals,  I  find  by 
saturation  with  water  of  ammonia,  to  be  14*5  ;  and  it  consists 
apparently  of  carbon,  13  atoms ;  h^rdrogen,  6 ;  oxygen,  4.  Of 
crystalline  citric  acid,  the  prime  equivalent  is  8*375  by  my  expe<- 
riments ;  and  it  consists  probably  of  carbon,  4  atoms ;  hydrogen, 
3;  oxygen,  5;  or,  of  4  atoms  carbon,  3  water,  and  2  oxygen. 
Two  of  these  atoms  of  water  are  separated,  when  citric  acid  is 
combined  with  oxide  of  lead  in  what  is  called  the  dry  citrate. 
*  Hence,  the  acid  atom  is  in  this  case  6*125.  The  prime  equiva- 
lent of  cryiitalline  tartaric  acid  is  9*25  by  my  results ;  and  it 
seems  made  up  of  carbon,  4  atoms  ;  hydrogen,  2 ;  oxygen,  6 ; 
or  of  carbon,  4  atoms ;  oxygen,  4 ;  water,  2.  From  my  experi- 
ments I  have  been  led  to  conclude,  that  into  dry  tartrate  ofiead 
these  two  atoms  of  water  do  enter  as  a  constituent ;  and  hence, 
that  the  crystals  of  tartaric  acid  are  as  dry  as  is  compatible  with 
its  constitution.  Oxalic  acid  crystals  have  7*875  for  their  prime 
equivalent,  and  are  composed  of  carbon,  2  atoms ;  hydrogen,  3 ; 
oxygen,  6 ;  or  of  2  atoms  carbon,  3  oxygen,  3  water.  Into  the 
•  dnr  oxalate  of  lead,  these  3  atoms  of  water  do  not  enter.  Hence 
I  find  the  dry  acid  to  be  composed  of  carbon,  2  atoms ;  oxygen,  3 ;. 
or,  of  1  atom  carbonic  acid  + 1  atom  carbonic  oxide,  as  was  first 
suggested,  I  believe,  by  Dobereiner.  Crystallized  oxalate  of 
aaumonia  consists  of  1  atom  acid,  1  atom  ammonia,  and  2  atoms 
water,  «  8*875.  By  a  gentle  heat,  1  atom  of  water  may  be  sepa- 
rated ;  and  an  oxalate  of  ammonia,  as  dry  as  is  compatible  with 
its  neutrality,  remains.'' 

>^  I  have  analyzed,  by  the  peroxide  of  copper,  the  citrate,  tar- 
^tcate,  and  oxalate  of  lead ;  and  on  comparing  the  results  thus 
obtained,  with  those  derived  firom  the  analysis  of  the  crystalline 
adds,  I  have  come  to  the  above  determinations. 

**  Ferroprussic  acid,  the  ferrocyanic  acid  of  the  French  che- 
mists, has  proved  hitherto  a  stumbUng  block  to  me,  in  reducing 
the  results  of  my  experiments  to  the  atomic  theory.  I  have  sub- 
jeeted  it  to  very  numerous  trials  in  many  states  of  combination, 
and  have  sought,  with  great  pains,  to  accommodate  the  results 
to  the  doctrine  of  prime  equivalents ;  but  hitherto  without  suc- 
ceas.     The  following  facts,  tioweyer,  may  i|^«t\i»?^  \»  ^ft^med  of 

conaequence^ 
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**  In  the  first  place,  the  prime  equivalent  of  the  crystallized 
ferropruBsiate  or  potash  is  13*125^  compared  to  oxide  of  lead  14, 
and  to  nitrate  of  the  same  metal  20*75 ;  that  is,  13*125  of  the 
former  salt  neutraUze  20*76  of  the  latter.  In  the  second  place, 
14  parts  of  oxide  of  lead  yield  21  parts  of  dry  ferroprussiate  of 
lead ;  or  the  atomic  weight  of  dry  ferroprussic  acid  is  7. 

^*  The  mean  of  mjr  analyses  of  ferroprussiate  of  lead  gives  the 
relation  of  the  constituents  of  the  acid,  as  marked  in  the  table. 
These  proportions,  reduced  to  the  atomic  weight  7,  afford 

Carbon 2*6774 

Azote 2*4703 

FerreouB  matter 1*9523 

7*0000 

'^  Were  we  to  suppose  the  prime  eauivalent  of  the  ferroprussic 
acid  7*5  instead  of  7;  and  were  we  turther  to  suppose  tnat  the 
carbon  in  the  above  result  should  be  2*25  =  3  atoms,  and  the 
azote  =  3*5,  or  2  atoms,  then  we  might  conceive  an  atom  of  dry 
ferroprussic.  acid  to  be  made  up  of 

Carbon 3  atoms  2*25 

Azote 2  3*50 

Iron 1  1*75 

7*60 

^^  But  experiment  does  not  permit  me  to  adopt  this  theoretical 
representation. 

^'  The  best  mode  that  has  occurred  to  me  for  analyzing  ferro- 
prussiate of  potash,  is  to  convert  it,  by  the  equivalent  quantity  of 
nitrate  of  lead,  into  the  ferroprussiate  of  this  metal;  then  to 
separate  the  nitrate  of  potash  by  filtration ;  and,  after  evapora- 
tion, to  determine  its  weight.  In  this  way,  13*126  grains  of 
crystallized  ferroprussiate  of  potash  afford  12-33  grains  of  nitre, 
which  contain  &*8  of  potash.*  By  heating  nitric  acid  in  excess 
on  21  grains  of  ferroprussiate  of  lead,  I  obtained  2'62v^  grains  of 
peroxide  of  iron,  equivalent  to  1*8375  of  the  metal.  Hence  I 
infer,  that  the  iron  in  Ihe  ferroprussiate  of  lead  is  in  the  metallic 
state ;  for  the  joint  weights  of  the  carbon  and  azote  contained  in 
7  grains  of  the  dry  acid  is  5*0477  ;  and  the  difference,  1*9523, 
approaches  too  closely  to  the  above  quantity,  1*8375,  for  us  to 
suppose  the  metal  to  be  in  the  state  ol  protoxide.  In  fact,  2*625 
parts  of  peroxide  x  0*9  =  2*3625  of  protoxide,  is  a  quantity 
much  beyond  what  experiment  shows  to  be  present." 

*  ^'Brcsrefaldegiccatiin,  1 '69  grain  of  water  may  l>e  separated  finm  13*1  i5gniM 
of  the  Bah." 
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ARTICtE    VII. 

Memoir  illustrative  of  a  general  Geological  Map  of  the  principal 
Mountain  Chains  ofLurbpe.  By  the'Rev.  W.  D.  ConybiecLrey 
FRS.&c. 

{Continued  from  p.  289.) 

Sands  immediately  inferior  to  the  Chalk  (Green  and  Iron  Sand). 
Craie  Chloritee ;  in  some  Instances,  Quadersandstein  ? 

This  formation,  where  most  extensively  displayed  in  England 
(the  only  comitry  where  it  has  yet  received  full  attention),  con- 
sists of  the  following  deposits,  each  of  considerable  thickness. 

1,  and  k>west.  Beds  of  sand  highly  charged  by  brown  oxide 
of  iron  containing  lignites,  associated  occasionally  with  coarse 
fiin'estone  containing  remains  of  turtles,  crocodiles,  and  marine 
shj6lb.  "  ' 

'  2.  Blue  marl. 

3.  Beds  of  sand  usually  coloured  by  ^en  oxide  of  iron,  but 
occasionally  passing  into  the  brown  oxide,  containing  alcyonia 
and  sponges,  and  ^undant  shells  often  chalcedonized. 

4.  Marl  containing  several  peculiar  multilocular  shells  (hami- 
tes  turrilites,  &c.)9  and  bones  of  Saurian  animals,  passing  by  its 
lowest  beds  into  No.  3,  on  which  it  rests,  and  by  its  upper  beds 
into  the  inferior  members  of  the  chalk  formation  which  cover  it. 

All  these  varieties,  however,  are  by  no  means  universally 
found  even  in  Ehgland,  and  nothing  beyond  a  general  conformity 
to  the  type  of  the  series  taken  collectively  can  be  reieisonably 
expected  m  distant  countries. 

Localities. — (A.)  England. 

In  England,  this  series  is  very  imperfectly  exhibited  in  the 
Qorthern  counties,  where  traces  only  of  it  are  to  be  seen  imder 
'the  chaljk  wolds  of  York  and  Lincolnshire,  and  crossing  the 
SBstuary  of  thte  Wash  at  Hunstanton  cliff  in  Norfolk.  In  Cam- 
bridge, Bedford,  and  Buckinghamshire,  the  iron  sand^  No.  1,  is 
well  exhibited  ^  but  the  upper  members  are  more  confused.  It 
does  not  indeed  appear  tljiat;  the  green  sand  exists  as  a  distinct 
deposit,  but  is  rather  blended  with  the  marl.  No.  4  (there  called 
[alt).  In  Oxfordshire  and  Berkshire  the  tract  which  lies  along 
ne  course  of  these  formations  is  low,  and  ihuch  concealed  l^y 
diluvial  debris  ;  but  insulated  portions  of  the  lowest  deposit  (the 
iron  sand)  sometimes  form  summits  on  the  ranges  of  the  oolitic 
hills.  In  Wiltshire,  the  green  sand.  No.  3,  is  shown  in  great 
force,  as  also  on  the  confines  of  Dorset  and  Devon,  where  it 
forms  the  summit  of  the  elevated  platform  of  Blackdown  Hills. 
Insulated  ridges  of  similar  character  extend  on  the  west  of 
Exeter  as  at  flaldon  Hill,  almost  close  to  the  transition  district ; 
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but  the  best  opportunities  of  studying  the  whole  formation  are 
afforded  by  the  easterncoast  of  Dorsetshire  (the  Isleof  Purbeck), 
by  the  Isle  of  Wight,  and  more  especially  by  the  great  denuda*^ 
tion  of  the  beds  beneath  the  chalk  m  the  south-eastern  counties, 
including  the  Weald  of  Kent;  Surrey,  and  Sussex,  where  all  the 
beds  above  enumerated  are  displayed  on  the  fullest  scale.  ,  lii 
the  other  British  Islands,  this  formation  only  occurs  in  the  north- 
east of  Ireland,  where  it  may  be  seen  near  Belfast  supporting 
the  chaUL  which  underlies  the  great  basaltic  area  of  that  district. 

(B.)  France. 

■  In  France  these  formations  have  been  observed  among  those 
which  circle  round  both  the  northern  basin  of  the  Seine  and  the 
south-western  basin  of  the  Garonne. 

1.  They  range  beneath  the  escarpment  of  the  chalk  hills  sur- 
rounding the  denudation  of  Boulogne,  a  continuation  of  that 
just  mentioned  as  occupying  the  south-eastern  counties  of 
l^ogland. 

2.  They  skirt  round  the  exterior  of  the  chalky  zone  bounding 
the  basin  of  Paris,  forming  a  broad  sandy  tract.  Mr.  de  la 
Beche  has  distinctly  described  the  commencement  of  these 
chains  from  the  channel  near  the  mouth  of  the  Seine,  and  illus- 
tr^^ted  it  in  his  excellent  sections  published  in  the  Geological 
Trs^actions  for  1822. 

M.  Omalius  d'Halloy  has  described  the  series  tmder  the  title 
of  the  lower  chalk,  which  seems  very  unfortunately  chosen,  since 
it  is  only  mineralogically  applicable  to  a  very  small  part  of  it 
(that  corresponding  to  our  chalk  marl),  and  has  led  to  much 
confusion  both  as  to  the  description  of  the  chalk  formation  itself, 
and  its  constituent  fossils.  This  author  notices  the  following 
subdivisions:  1.  Chalk;  sometimes  of  a  coarser  texture,  occa- 
sionally mixed  with  clay,  sand,  and  chlorite,  containing  pal^ 
flints  abundantly.  2.  Tuffeau ;  coarse  sandy  chalk  mixed  with 
chlorite.  3.  Sands  and  sandstones ;  often  mixed  with  calcare- 
ous matter.  4.  Greyish  clay ;  commonly  of  a  marly  character, 
sometimes  mixed  with  chlorite  :  the  passages  of  these  modifica- 
tions into  one  another,  and  their  alternations  prevent  the  decided 
determination  of  their  order  of  superposition,  further  than  the 
assigning  the  highest  position  in  the  series  to  No.  1. 

The  green  sand  occurs  beneath  the  chalk  at  Valenciennes ;  it 
is  tliere  called  Turtia. 
,  3.  In  the  basin  of  the  Garonne  this  formation  has  been  parti- 
culariy  observed  by  M.  Bou^  along  its  northern  border,  stretch- 
ing from  the  Island  of  Aix  near  la  Kochelle,  to  Perigord. 

Humboldt  has  extracted  from  an  unedited  memoir  of  M.  Reu- 
riau  de  Bellevue,  some  very  interesting  particulars  concerning  a 
ar^e  deposit  of  lignites  connected  with  this  formation  in  the 
vicinity  of  the  Isle  of  Aix.  They  consist  of  dicotyledonous 
plants^  partly  petrified,  partly  bituminized,  and  sometimes  in  the 
state  or  jet;  they  are  generally  compressed,  aadlL^  &omftti\sk&^ 
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it  regular  horizontal  beds,  sometimes  confusedly  heaped  toge- 
ther. They  form  a  kind  of  submarine  forest,  extending  m  a  band 
a  league  and  a  half  in  breadth  from  the  north-west  of  the  Isle  of 
Oleron,  14  leagues  to  the  interior  of  the  mainland  along  the 
right  bank  of  ihb  Charente/ about  a  metre  below  the  level  of  the 
high  tides.  They  are  associated  with  a  coarse  grit  containing 
bones  of  large  marine  animals.  The  geological  constitution  of 
the  neighbourhood  is  said  to  be  following  an  ascending  order : 
1.  Compact  lithographic  limestone  of  an  even  fracture  (La 
Rbchelle  St.  Jean  d'Angelv),  beds  of  oolite  (ppint  of  ChatelaiUon 
and  Matha).  3.  Lumachelle  and  beds  of  polypiers,  with 
impressions  of  gryphcBa  angustata.  (These  three  deposits  are 
considered  as  representing  the  Jura  Umestones,  and  the  latter  as 
identical  with  the  coral  rag  of  England).  4.  Great  bed  of  lig* 
nite  with  marine  peat,  succin  asphalte,  and  plastic  clay. 
6.  Ferruginous  and  chloritose  sand,  slate  clay,  and  argillaceous 
and  calcareous  beds  with  trigonise  and  cerithia,  and  fragments 
of  lignite.  On  the  south-west  of  the  Charente,  No.  4  and  5  are 
wanting,  and  a  very  white  limestone  said  to  be  the  lowest  chalk 
rests  immediately  on  the  oolites.  M.  Boue  has  traced  the  pro- 
longation of  these  lignites  from  Rochefort  by  Perigueux  to 
Saltat  in  the  Perigord. 

Similar  instances  of  the  occurrence  of  lignite  in  this  formation 
have  been  observed  in  England  in  the  Isle  of  Purbeck,  the  Isle 
of  Wight,  and  in  the  Weald  of  Sussex.  Mr;  Mantell  has  described 
the  vegetable  remains  of  the  last-mentioned  deposits  in  the  forty- 
second  page  of  his  work  on  the  geology  of  that  district. 

The  iron  ores  of  Perigord  occur  in  this  formation.  M.  Bou^ 
has  also  observed  iron  sand,  green  sand  (with  crabs  and  echi- 
mtes)„  and  chalk  marie,  on  the  SW.  of  the  basin  of  the  Oaronne 
between  Bayonne,  St  Severs,  and  Dax.  These  deposits  repose 
on  the  Jura  limestone,  which  forms  a  band  at  the  foot  of  the 
Pyrenees.  Quadersandstein  with  lignites  succeeds — then  a 
few  beds  of  Muschelkalk  covering  the  great  saliferous  sand- 
stone. 

(C.)  Alps. 

On  the  northern  borders  of  the  Alps,  the  highest  beds  of  the 
exterior  calcareous  chains  consist  of  a  dark-coloured  limestone 
often  mixed  with  sand  and  green  particles,  and  agreeing  in  its 
fossils  with  this  part  of  the  English  series,  with  the  addition  of 
nummulites,  which  are  rare  (although  they  do  occasionally  occur) 
in  these  beds  in  England.  Similar  bed^  are  mentioned,  and  in 
a  similar  position,  on  the  skirts  of  the  Maritime  Alps,  near  Nice, 
in  Mr.  Allan's  account  of  that  neighbourhood.  (Ed.  Phil.  Trans.) 
They  form  the  second  Umestone  of  the  memoir  referred  to. 

In  Cuvier  and  Brogniart's  Description  Geologique  des  Envi- 
rons de  Paris,,  will  be  found  an  account  of  a  formation  of  the 
Mme  epoch  iprith  the  craie  chloritee,  (the  English  green  sand,  and 
waH,)  m  the  chain  of  Buet,  \rith  a  particular  enutneration 
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of  its  fossils ;  and  a  description  of  a  similar  formation  overlying 
the  beds  of  Jura  limestone  at  the  loss  of  the  Rhine,  near 
Bellegarde. 

(D.)  Gennanif. 

The  prolongation  of  the  Jura  chain  through  Franconia  is 
covered  from  near  Ratisbon  with  formations,  probably  coeval 
with  those  now  described. 

I  have  already  hinted  my  suspicions  that  more  than  one  form* 
ation  are  confounded  under  the  name  of  quadersandstein  :  that 
rock  so  called,  which  is  obviously  interposed  between  the  Mus- 
chelkalk  and  Jura  limestone,  is  probably  the  sand  and  sandstone 
of  our  inferior  oolite ;  I  still  however  conceive  that  much  of  th^ 
quadersandstein  in  the  north  of  Oermany  will  not  be  found  placed 
in  that  relation,  but  rather  corresponds  with  our  green  and  iron 
sands  ;  yet  it  is  highly  difficult  to  pronounce  concerning  a  rock 
which  is  so  seldom  seen  covered  by  any  thing  but  diluvial  detri* 
tus,  and  whose  true  place  in  the  series  must,  therefore,  rather  be 
inferred  from  theory  than  ascertained  by  observation. 

(E.)  Poland. 

Mr.  Buckland  considers  the  sand  containing  lignite  which 
overlies  the  saliferous  sandstones  of  the  Wiehckza  mmes,  which 
M.  Beudant  hesitatingly  refers  to  the  tertiary  molasse  as  belong- 
ing in  truth  to  the  green  sand.  Mr.  Beudant's  inference  rests 
only  on  the  occurrence  of  li^ite,  which  he  erroneously  consi- 
dered as  peculiar  to  the  tertiary  sands,  but  which,  as  we  have 
seen,  is  equally  common  in  this  formation.  Mr.  Buckland's 
opinion  is  rendered  greatly  more  probable  by  the  general  struc^* 
ture  of  the  country. 

{To  he  continued,) 


Article  VIII. 


A  Means  of  Discrimination  between  the  Sulphates  of  Barium  and 
Strontium.    By  James  Smithson,  Esq.  f^RS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  AprU  2,  182S. 

To  distinguish  barvtes  and  strontian  from  one  another,  it  is 
directed  in  No.  19  or  the  Journal  of  the  Royal  Institution  to  dts- 
sohre  in  an  acid  which  forms  a  soluble  salt  with  them,  to  decom- 
pose by  sulphate  of  soda,  and  to  add  subcarbonate  of  potash  to 
the  filtered  liquor.  If  the  earth  tried  is  strontian,  a  precipitate 
ialls ;  if  bary tes,  not. 

When  these  matters  are  in  a  state  to  be  soluble  in  an  acid,  a 
more  certain,  I  apprehend,  and  undoubtedly  a  much  easier  pfo-^ 
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ooeding,  is  to  put  a  particle  into  a  drop  of  marine  acid  on  a  plate 
of  glass,  and  to  let  this  solution  crystallize  spontaneously.  The 
crystals  of  chloride  of  barium  in  rectangular  eight-sidea  plates 
are  immediately  distinguishable  from  the  fibrous  crystals  or  chlo- 
ride of  strontium. 

.  ,1  have  not  repeated  the  process  above  quoted ;  but  if  sulphate 
of  strontium  did  possess  the  solubility  in  water  there  impUed, 
this  auality  presented  a  ready  method  by  which  mineralogists 
woala  be  enabled  to  distinguish  it  from  sulphate  of  barium.  On 
tnal  I  did  not  find  water,  or  solution  of  sulphate  of  soda,  in  which 
sulphate  of  strpntian  had  long  lain,  produce  the  least  cloud  on 
the  addition  of  what  is  called  subcarbonate  of  soda. 

the  means  I  have  long  employed  to  distinguish  the  two  sulphates 
apart  was  to  fuse  with  carbonate  of  soda,  wash,  dissolve  in  marine 
acid,  8cc. ;  but  this  process  requires  more  time  and  trouble  than 
is  always  willingly  bestowed,  and  may  even  present  difficulties 
to  a  person  not  familiarized  with  manipulations  on  very  small 
quantities. 

A  few  months  ago  a  method  occurred  to  me  divested  of  these 
objections. .  The  mineral  in  fine  powder  is  blended  with  chloride 
of  barium,  and  the  mixture  fused.  The  mass  is  put  into  spirit 
of  wine,  whose  flame  is  coloured  red  if  the  mineral  was  sulpnate 
of  strontium.  The  red  colour  of  the  flame  is  more  apparent 
when  the  spirit  is  made  to  boil  while  burning,  by  holding  the 
platina  8{>oon  containing  it  over  the  lamp. 


Article  IX. 


Observations  on  the  Temperature,  and  general  State  of  the  Wea- 
ther, on  the  Coast  of'  Africa  from  the  River  Sierra  Leone 
(SP  3(K  N)  to  the  Equator,  but  principally  in  the  Gulph  of 
Guinea  from  Lat,  5°  N,  to  the  latter.  By  Capt.  B.  Marwood 
Kelly,  Koyal  Navy,  late  of  his  Majesty's  Ship  Pheasant. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  JpriU,\923. 

From  local  peculiarities  in  the  state  of  the  weather  on  these 
parts  of  the  coast,  it  is  usual  to  divide  the  year  into  seasons  of  a 
denomination  different  from  other  parts  of  the  globe ;  in  place  of 
spring,  summer,  autumn,  and  winter,  they  are  here  called  the 
tornado,''^  rainy,  foggy,  second  or  after  rains,  and  fine  seasons. 

*  These  violent  cooTuliioiis  in  the  etmo^ere  so  terrific  to  aailera,  and  which  wouV 
be  no  leu  so  to  landsmen,  if  the  state  of  cultivation  was  so  fax  advanced,  as  to  expose  tlie 
husbandman's  labour  to  the  ravages  of  these  dreadful  tempests,  first  shows  itself  on  the 
Miitm  quaiter  of  the  horiaon  by  a  deep  blaek  doud  heavily  diaiged  with  eleetric  flukL 
T^  dondeontittufa  inersai^  in  si«e,  Mmetimes  for  an  hoar  or  two  before  it  it  pat  in 
jtMfHaa,  iiatt  eimstsady  eauttng  viviS  flashes  of  Bghtning,  $coomgnM  by  heavy  and 
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From  Sierra  Leone  and  the  risers  ia  its  immediate  vicinity,  as 
far  .as  Cape  AppoUonia,  the  tornado  season  sets  in  about  the 
middle  of  April,  and  continues  to  the  middle  of  June,  when  it  is 
succeeded  by  the  rains ;  at  this  time  these  violent  convulsions  in 
the  atmosphere  are  freouent;  rarely  two  days  pass  without  one 
being  experienced ;  ana  even  in  the  early  parts  of  the  month  of 
April,  they  are  sometimes  felt.  The  load  of  vapour  from  which 
the  atmosphere  is  unburdened  by  them,  renders  the  air  pure  and 
wholesome,  and  the  rain  which  falls  in  torrents  for  the  space  of 
an  hour  dries  up  so  immediately  that  they  may  be  deemed  as 
contributing  much  to  the  salubrity  of  the  climate ;  even  to  ship- 
ping, except  at  anchor  in  the  rivers,  if  due  precautions  are  taken, 
they  are  attended  with  no  daneer,  as  the  gust  of  wind  dways 
comes  from  the  land,  north  or  Cape  Palmas,  and  in  a  parallel 
with  it,  east  of  that  Cape,  and  with  quite  sufficient  warning  even 
for  a  merchant  ship,  with  but  few  men,  to  make  the  necessary 
preparations. 

About  the  middle  of  June,  the  rainy  season  commences,  and 
continues  to  the  beginning,  and  sometimes  even  to  the  latter  end 
of  November:  from  the  Utde  cessation  of  rain  Which  takes  place 
daring  this  period,  the  ground  soon  becomes  drenched,  and 
from,  it  a  miasma  arises  which  engenders  those  pestUential 
remittent  fevers  so  destructive  of  human  life  in  this  part  of  the 
woiid. 

A/si  the  rains  begin  to  subside,  they  are  succeeded  by  thick  hazy 
weather,  arising  from  a  rapid  evaporation  of  the  moisture  stiU 
remaining  in  the  ground. 

.  About  the  latter  end  of  December,  and  during  the  whole  of 
January,  a  wind  occasionally  blows,  possessing  properties,  and 
attended  by  circumstances,  pecuUar  to  itself;  it  is  known  by 
the  .name  of  the  Harmatan,  and  blows  from  the  eastward  with 
considerable  strength.  It  is^  always  attended  by  thick  hazy 
weather,  notwithstanding  which  it  is  so  diy  and  parching,  that 
all  wood-work  warps  and  shrinks,  and,  if  umted  by  glue,  becomes 
detachedt  Paper  and  books  appear  as  if  they  had  been  placed 
dose  by  a  fire.  On  the  human  irame  its  effects  are  considerably 
felt ;  the  Ups  and  nostrils  become  sore  and  inflamed,  and  the 

distant  thunder.  After  a  time,  it  rises  a  Utde  above  the  horiaon,  to  which  its  lower  edge 
is  parallel^  and  eztremelY  Idacl^  and  there  remains  stationary  for  a  short  time ;  wben.it 
is  again  put  in  motion,  the  most  frightful  flashes  of  forked  lightning,  accompanied  bythe 
heaviest  possible  dsps  of  thunder,  now  issue  ftom.  it  in  ramd  succession ;  when  it  has 
reached  4ifitl]e  beyond  the  senith,  a  sudden  chiU  is  felt  in  the  temperature,  and  then  fid- 
Ibws  a  more  violent  Muall,  or  gust  of  wind,  and  rain,  than  the  most  fytile  imaginatiflq 
can  jMCture;  but  whioi  seldom  Lwts  longer  than  half  an  hour.  I  always  made  a  practioa 
of  taking  in  every  sail,  and  putting  the  ship  before  the  wind :  and  I  am  of  opimon  thai 
in  some  of  the  most  violent,  even  without  sail  set,  if  that  precaution  was  not  taken,  anjg 
shu  would  be  thrown  on  her  beam  ends.  On  4im^  aU  animated  nature  seems  evtinct; 
nouing  is  seen,  nothingis  heard ;  every  creature,  whether  man,  bird,  or  beast,  having 
sought  rsAige  and  sheltar  from  the  approaching  stoon ;  but  no  sooner  is  it  overdianthe 
air,  which  was  before  dose  and  sultry,  becomes  so  ddig^itiEuIly  pure  and  inTigoiating  as 
to  iwanimatu  the  whole  *"'»"^i  creation. 
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throat  parched,  and  other  exceedingly  uncomfortable  sensations 
excited,  although  it  is  generally  said  to  give  wounds  and  ulcers 
a  strong  predisposition  to  heal.  The  maximum  of  the  thermo- 
meter is  seldom  above  75^  Fahr.  10^  lower  than  it  is  both  before 
and  after  it.  Its  duration  varies  from  two  or  three  to  seventeen 
or  eighteen  days ;  this  may  be  considered  as  part  of  the  fine 
season,  which  continues  till  the  tornados  again  commence.  It 
is  not  peculiar  to  this  part  alone,  but  pr«svails  throughout  the 
whole  extent  of  tropical  Africa. 

The  Gold  Coast,  which  is  said  to  commence  at  Cape  Appellor 
nia,  but  more  properly  at  Cape  Three  Points,  and  ends  at  Cape 
Saint  Paul,  comes  next  in  the  line  of  coast ;  and  as  it  differs 
both  in  height  and  appearance  from  that  further  to  windward,  so 
does  it  both  in  climate  and  salubrity. 

The  tornado  season  commences  early  in  March,  and  ends 
about  the  middle  of  May ;  they  are  by  no  means  either  so  violent 
or  frequent  as  on  the  coast  east  or  west  of  it.  Towards  their 
close,  and  immediately  preceding  the  rains,  strong  southerly 
squalls  with  heavy  rain  are  sometimes  experienced,  but  unaccom- 
panied by  thunder  and  lightning. 

About  the  middle  of  May,  the  first  rains  commence,  and  con- 
tinue for  six  weeks.  Europeans  who  have  spent  some  years  in 
the  country,  suffer  much  inconvenience  from  intermittent  fever, 
but  it  is  seldom  attended  with  danger. 

Early  in  the  month  of  July,  the  first  rains  cease  (it  is  here  that 
cessation  commences),  and  is  followed  by  a  dense  fog  which 
continues  till  August.  During  this  period  those  persons  who 
are  not  inured  to  the  climate  are  subject  to  attacks  of  the  bilious 
remittent  fever,  which  often  proves  fatal ;  the  season  when  this 
pestilential  disease  prevails  is  comparatively  short,  arising  I 
imagine  from  the  surface  of  the  land  being  composed  of  a  light 
sandy  soil,  which  easily  admits  the  water  that  falls  to  run  off  into 
the  sea,  or  to  be  taken  up  by  evaporation ;  it  is  a  singular  ftict 
that  there  are  no  springs  on  the  Gold  Coast,  and  the  iimabitants 
are  entirely  dependent  on  reservoirs,  in  which  water  is  caught 
and  preserved  during  the  rains  for  the  whole  year's  consumption. 

From  the  beginning  of  August  to  the  middle  of  September, 
the  weather  is  particiuarly  fine  and  pleasant,  the  mean  tempera- 
ture afloat  not  oeing  more  than  78°  Fahrenheit. 

To  this  succeeds  the  second  rains,  which  last  till  the  end  of 
October,  but  these  are  so  moderate  as  not  to  be  more  than 
occasional  showers.  The  weather  from  this  time  is  fine  till  the 
tornado  season  again  commences.  In  December  and  January 
the  harmatan  occasionally  blows  as  on  the  windward  coast,  and 
with  the  same  effects. 

The  Bight  of  Benin,'"'  from  Cape  Saint  Paul  to  the  river 
Ramos,  is  (with  the  exception  of  the  tornados  being  much  more 

*  TheBkht  of  Benin  it  fimned  by  C«p«  Saint  Fatil  and  Formosa,  which  aze  distant 
fitom  each  o&or  about  103  kagnct. 
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tempestuous),  subject  to  the  same  periodical  division  of  seasons 
as  the  G(dd  Coast  till  the  middle  of  September,  when  the  second 
rains  set  in  with  the  greatest  possible  violence,  frequently 
attended  with  the  heaviest  tornados.  I  also  found  that  on  the 
eastern  side  of  it,  from  Lagos  quite  round  over  that  alluvial  land 
through  which  the  great  rivers  flow,  a  slight  tornado  came  off 
about  sunset  every  evening  during  the  month  of  November. 

'In  the  Bight  of  Biafra,  the  tornado  season  commences  in  the 
be^nning  of  February,  and  lasts  to  the  middle  of  March,  when 
it  IS  succeeded  by  the  first  rains.  These  continue  to  the  middle 
of  May,  and  are  then  followed  to  the  end  of  that  month  by  the 
fogs,  but  they  are  not  nearly  so  dense  as  in  the  Bight  of  Benin, 
especially  in  the  neighbourhood  of  the  islands.  From  this 
time  to  the  middle  of  September  the  weather  is  particularly  fine, 
but  seldom  unaccompamed  with  haze.  At  the  latter  period,  the 
second  rains  set  in,  and  fall  extremely  heavily  to  the  end  of 
October,  when  they  begin  to  subside,  and  are  followed  by  fine 
weather  till  the  tornados  recommence  in  February. 

The  above  description  of  the  weather  within  the  before-men- 
tioned limits  on  the  Coast  of  Afirica,  although  it  appears  to  be 
divided,  and  governed  by  laws  with  the  most  perfect  regularity, 
is  by  no  means  to  be  considered  as  not  subject  to  any  variation ; 
.  as,  tor  example,  in  July,  1819,  on  the  Gold  Coast  and  Bight  of 
Benin,  although  generally  subject  to  fogs,  I  experienced  a  con- 
siderable quantity  of  rain  till  I  reached  the  river  Ramos,  from 
thence  around  Cape  Formosa^  and  into  the  Bight  of  Biafra,  the 
weather  was  particularly  fine  although  attended  with  some 
hase. 

Again  in  the  year  1820,  I  was  cruizing  in  the  Bight  of  Biafra 
during  the  whole  of  the  months  of  June  and  July,  and  nothine 
cduld  ^exceed  the  deUghtful  state  of  the  weather;  but  in  the  end 
of  July,  1821, 1  rounded  the  Bight  of  Benin  in  a  thick  fog,  and 
on  approaching  Cape  Formosa,  and  running  along  the  north  coast 
of  Biafra,  I  found  heavy  rains  constantly  falling  from  midnight 
to  noon,  which  continued  for  nearly  a  month. 

Also,  although  a  portion  of  the  year  is  called  the  tornado 
season,  tornados  are  not  uncommon  during  the  periodical  rains, 
insomuch  that  in  the  neighbourhood  of  Sierra  Leone,  the  end  of 
September  is  frequentjly  called  the  second  tornado  season. 

rhe  following  daily  statement  of  the  temperature  is  the 
mean  of  three  observations  of  the  thermometer  taken  generally 
at  8  a.  m.  1  p.  m.  and  8  p.  m. 

The  thermometer  was  hung  against  the  middle  partition  of 
the  Pheasant's  cabin,  with  the  doors,  windows,  and  ports,  always 
open  to  admit  a  free  circulation  of  air. 
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;  June,  1819, — Frqpa  th^  1st,  to  5tb,.  between  lat.  IP  and 
8^  3(K  N,  iS^ie  weather ;  the  6th  and  7th  off  Sierra  Leone,  tor- 
nados and  heavy  rain ;  frqm  the  7th  to  17th  at  anchor  ip  the 
^y^X»  Wec^ther  occasionally.  %e  ;  at  others  sljiawery,  and  tor- 
na498.  Vjovi  the.  17th  to  36th,  on  the  coast  betweeA  Sienra 
tepae  and  Cape  Palmas,  continued  heavy  rain,  with  heavy 
tornados  ocjpasiOfiaUy.        : 

..  Junej  ).82P«f-«-From  the  Ist  to  16th,  running  from  Cape  Coast 
to  .the.  Island  oi  Saint  Thoiuap,  north  of  tbe  parallel  of  3^  N,  a 
considerable  quantity  of  rain  fell ;  but  south  of  it,  had  fine  wea- 
tbei[;  froia  the  17th  to  30th  cruizing  between  the  parallel  of 
2^  N  and  tUe  equator.  Fine  weather,  but  cloudy;  and  I. must 
here  observe,  after  three  yearsf  expe^enpe,  that  I  have  always 
found  the  weather  more  cloudy,  and  the  thermometer  lower,  oh 
or  near  the  equator,  than  a  few  degrees  north  or  south  of  it. 

June,  1821. — From  the  1st  to  23d,  at  anchor  at  the  Island  of 
Ascension  particularly  fine  weather.    From  the  24th  to  30th,  on 
the  passage  from  Ascension  to  Cape  Coast,  fresh  breezes,  and 
(Bs/oiidjr  tbrougbouU 
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Juljf,  1819f — ^From  the  Ist  to  9i)x,  from  the  ▼icinity  of  Cape  Pal- 
n^ia  to  Qape  Coast  Bx)adfi,  continued  heavy  rain,  r  Fom  die  10th 
to  l^di  at  anchor  in  Cape  Coast  Roads,  cloudy  weathierj  with 
i^eauent  showers.  From  the  17th  to  20th  on  various  other  parts. 
Qjttne  Qold  Coacfty  fine  weather,  l^xorn  tJtie  21§t  to  26th,  in  the 
Bight  of  Benin,  continued  beavv  rain.  F^pm  tl*e  2^th  t^  31st, 
in  the  Biglit  of  Biafra,  fine  weather. 

July,  1820.-- The  whole  of  this  month  between  1^  60^  N,  and 
0°  2(r  S,  moderate  and  cloudy  weather  throughout. 

July,  1821.— From  the  1st  to  18th  on  the  Gold  Coast, 
moden^te  breezes  and  hazy,  with  showers  at  times.  From  th^ 
l3th  to  23d,  rounding  the  Bight  of  Benin,  in  thick  hazy 
weather.  From  the  24t;h  to  Slst,  on  tl^e  coast  between  Cape 
l^or^psa  and  the  river  ]@onni,  cloudy  and  unsettledl  Wjeather, 
with  rain,  especially  frpip,  midni^t  to  noon. 
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August,  1819. — From  the  Ist  to  17th,  running  from  the  Bight 
of  Biafra  to  Sierra  Leone ;  while  in  the  neighbourhood  of  the 
equator,  cloudy,  but  settled  weather,  with  fresh  southerly  winds. 
After  passing  the  lat.  of  4^  N  (about  the  parallel  of  Cape  Falmas), 
continued  and  heavy  rain.  From  the  18th  to  2dtb,  at  anchor  in 
Sierra  Leope  River,  heavy  rain.  From  the  26th  to  31st,  between 
Sierra  Leone  and  Cape  Mount,  cloudy  weather,  with  rain  occa- 
sionally. 

August,  1820. — ^The  whole  of  this  month  on  the  Gold  Coast, 
the  weather  generally  fine. 

August,  1§21. — From  the  1st  to  6th,  at  anchor  in  George's 
Bay,  m  the  Island  of  Fernando  Po,  unsettled  weather  with  rain. 
7th,  8th,  9th,  and  10th,  in  the  vicinity  of  the  above  island,  with 
a  continuation  of  the  same  weather.  From  the  11th  to  31st, 
between  the  parallels  of  1°  and  3°  N,  and  8^  and  4®  E,  variable 
and  unsettled  weather,  frequently  attended  with  rain. 
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Sqft^ber,  1819. — ^Fromthe  1st  to  10th,  running  from  the  wind- 
ward coast  to  Cape  Coast  Roads,  moderate  and  cloudy  weather, 
with  showers  of  rain  occasionally.  From  the  11th  to  16th,  at 
anchor  in  Cape  Coast  Roads,  fine  weather.  On  the  ]i7th,  18th, 
19th,  and  20th,  between  the  parallels  of  6^  and  6^  N,  cloudy 
weather.  From  the  2lBt  to  30th  in  the  Bight  of  Benin,  conti- 
nued and  heavy  rain. 

Sq^embeTf  1820. — From  the  1st  to  12th,  reaching  from 
the  irold  Coast  to  the  Bight  of  Biafra,  moderate  and  cloudy 
weather.  From  the  13th  to  30th,  between  the  parallels  of  2?  N 
and  equator,  first  week  cloudy,  with  rain  occasionally;  latter 
part  iK^yy  rain. 

September,  1821.— -From  the  1st  to  9th,  running  from  0^  30^ 
N,  and  the  meridian  towards  Sierra  Leone,  moderate  and  fine 
weather.  From  the  10th  to  30th,  at  anchor  in  Sierra  Leone 
River,  weather  extremely  unsettled,  with  a  considerable  quan- 
tity of  rain. 
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OctobtTf  i819.-— From  the  1st  to  26di,  cniiziiig  in  firoftt  of 
the  Bight  of  Benin,  nearly  the  whole  time  tietween  the  pahiSeM 
of  4^'  and  6^  If ,  continued  und  most  Ibeavy  ndn.  The  temaii^er 
of  Uie  ntonth  on  the  Gold  Coast,  fine 'weather.  : .  f 

OettAerf  1$20.—- From  the  Ist  to  13th,  between  the  paraUels  of 
1^  20'  N  and  equator,  and  9^  and  3"^  30"  E,  continued  and  t^svy 
rain.  From  14th  to  23d,  between  tiie  paraiiela  of  the'  equator 
and  4""  N  and  3?  TS"  and  13?  IT,  cloudy  wither.  Frost  the 
24th  to  31st,  between  the  pafaUels  of  ^'^  and  8^  SOP  N, '  ^nd  13^ 
and  14^  30'  W^  continued  and  heavy  rain. 

October,  182^1. — From  the  1st  to  16th,  cruizing  between  the 
parallels  of  8°  and  6°  N,  and  12°  and  14°  W,  extremely  un- 
settled  and  saually  weather,  attended  by  heavy  and  frequent 
rain.  From  we  17th  to  31st,  cruizing  between  the  parallels  of 
6°  SO'  and  IP  30^  If,  and  14°  and  19°  W,  light  winds,  calms, 
and  fine  weather. 
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"November f  1819, — The  whole  of  this  month,  between  the 
parallels  of  6^  and  3^  N,  and  I*'  and  &"  E,  generally  fine  wea- 
ther, bat  a  few  tornados. 

November,  1820. — ^The  whole  of  this  month,  in  the  vicinity  of 
^ien^  Leone,  during  the  first  16  days  a  considerable  quantity  of 
rain  fell.  The  last  fortnight  the  weather  was  cloudy,  but  other- 
Wise  fine. 

November,  1821. — Throughout  the  whole  of  this  month  crttiz* 
ing  between  the  Island  qt  Goree  and  river  Sierra  Leone,  the 
leather,  particularly  fine,  but  frequently  attended  with  consider- 
able haze. 
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Jpecendfer,  ,1819. — From  tlie  Igt  to,  14th,  in  apcLnear  Pfi^^pi^s 
Island^  fine  weather,    ("rom  the  15th  to  Slst,,  bei^we^^a.  .^ji^^ 
pfj^raBels  pf  1®  SC  and  4**  67'  N,  rujoning  from  Princes  j(st^|i4'^  . 
Cape  Coast  Koads^  moderate  and  clqucjly  weather;  ^^])j^€;ea tj^x 
J9th  ^ind  2!4th,  squally  at  times.  v  ^ »' 

J)ecemherj,  1820.— From  the  1st  to  16th,  between  Sierr^;](^f>|i^. 
anfiCape  Paloiias.,  the  weather  yery  uQseliled  an4  sq^j[j^,ifjit;h  . 
tain.    Fromtlxe  l7tlito23d,  l^etweeot  Cape  Pal^s  a^^Cap^^ 
Cpasti  9^4  f^P^  ^he,  24th  tu  3^S(t,  a^  anc^r  at  ^  htt^r  fUc1^g,^ 
weaUier  generally  6pe  and  pleasant.    .  .    ^,    ;.;:,') 

*Jiecernber^  10U — ^Tbe  whole  of  jthis  month  at  anchor... fpi' 
Sier;ra  Leone  Hi ver*  :  From  the  Ut  to  13th,  regular  s^a  and  iaf4> 
breezes,  with  fine  weather.  From  the  14th  to  23d,  a  QtrQQgi- 
harxnatau  blowii^,  w^U;i.  thick  hazy  >ireather.  From  the  24th  ^o 
Slst,  Ugjht  an4  reg^W  sea  and  land  bireezes,  with  fipe  weatbi^;-! 
but  rather  hazy. 
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'^y^dr^;  i«20'.— Fr6iiithe  1st  to  18£h,  on  the  Gold  Coast, 
xiioileT^fef  and  settjed  weather.  ErQm  the  19th  to  31$t,  craizing 
b«vfe«i  flife  b&raHeb  of  4**  and  6*  N,  in  front  oF  the  Bight  of 
BeM*;  c(yHthiued  fine  tvealh6r. 

Januarify  1821. — From  the  1st  id  "7th,  oh  the  Gold  Coast, 
xjdbd^tfe'iind  firie  weather.  From  the  8th  to  23d,  between  the 
ptt^Heb  of  6^  30'  and  4^  N,  and  P  3(y  and  T  SO'  E,  light  winds 
afitd  fine*  Weath^  attended  by  considerable  haze.  From  the  24th 
to*91sf,  'Xi^kt  iSiit  Island  of  Fernando  Po,  and  at  atichor  in  die 
Bay,  light  winds  and  fine  weather ;  while  ftt  anchor  iti  this  Bjay, 
fttind'ttgreater  tariation  of  tlie  temperature  between  the  night 
aM^aff  ma'tr  aiiy  partbf  the  coast  I  had  visited,  the  range'  being' 

9?^«e"^o°.-   '  -  ■  .■  ■■' '     -'■  '■'   ■ 

Safikttirif'y'  1*822^ — ^The' whole  of  this  mbrtth  in  Sierra  Leone 
Rivttt'5  thd  Wefefliiir  in'  general  inoderate,  bfat  a  slight  tornado 
or  two  towards  the  middle  of  it. 
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February f  1830. — ^Throughout  this  month,  cruising  between 
tbe  parallels  of  4°  and  6°  N,  and  3°  and  6°  E,  generally  fyie 
weather. 

February  J 1821 . — ^Nearly  the  i^hole  of  this  month  between  tbe 
parallels  of  2^  30'  N  and  the  equator>  and  8^  30'  and  I*'  30^  E^j; 
light  winds  and  cloudy^  but  fine  weather  throughout. 
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Munk,  I820.--Froni  the  Ut  to  7tb,  ia  and  near  PwicM 
fafauid^v  in  ^^mraly  fine  woatber^  but  sooialiitteii  MtpkpUf^  Front 
thfe  8^  to  2Sthy  between  the  pamllets  ofS^  and  d^  30"  K^  and 
7^  3(r  and  2""  £ ;  tbe.fTOiainder.of  tbe  month  on  the  Odd  CkMtaii 
gencnrally  fine  wjpather ;  between  the  first  periods  had  a  few  toTN 
nados. 

March,  182L~From  the  Ist  to  7tb,  between  the  paraUda  of 
2^  N  and  l""  2V  £,  and  the  Gold  Coaat,  moderMe  fuid  tine 
weather.  From  the  8th  to  21sty  on  the  Gold  Coast,  fine  weatW« 
From  the  22d  to  Slat,  between  the  paraUela  of  S''  30"  and  P  30' 
m,  and  P  and  7^  E^  moderate  and  pleasant  weather* 
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April,  1820. — From  the  1st  to  24tb9  running  from  the  Gold 
pOittt  W  th«  Iskud^  of  As^nsiody  be<r^e«ii  the  cbit^  and  ie^ua- 
tol*  :^evl^Med  fr^qtrant  aiid'hieaty  tortiidos ;  'ittldi[>€«w4^«r »tlie 
MraU4  df  3<^^N  add  'Uie  laAtitr'  had  bondiMked  hnid^'iifeai^ftain. 
C^msedi  Hie^ifi^cidtiiA  Md  «qdid;or.  oti 'th^  ^)6th  >ii«al^f  at 
same  time,  after  whi^h' had  crtrOtfg^  WatJftMy^^ki^^ 
i^tb  cloudy  weather^  aU  theway  to  Aacedsion;    The  refidKdder 

"df  th^  tfvdAth  at'toc(b<)ir'at  A^i(Mn8tfiufine*Wi9ftther('^'^^^'    -^i"    '' 
*<iit/>W/>^ilS3^k^Fr6m»th6  latto  IltJhyHi  thi^  viwiritydf  *Hnc6«. 

'Iwmuii  «^p^ri^«d  anteraliomadoft ;  tithierwi^e'kadfitfe^l^*^. 

^flk^t^.    FrOm^th^  l^h  t^HQ^^^mkfg  ftk>ml 'Prided ^folandiCo 
the  Gold   Coast,  expeFi;eiic^d*'A^aet}tr  miit}'  liea^^^ 
From  the  21st  to  30th,  on  the  Gold  Coast,  fine  weather,  with  the 
exception  of  a  tornado  at  times. 
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^ayi  IB^O.^-^Fromthe  1st  to  16w,  at  anchor  at  Ascension, 

.flfiedenr  wef^ther*.  .  From  the  17th  to  SUt,  running  from  Ascen- 

,«ipn  tci  Cape  Coast  lloads.    While  south,  of  the  equajtor,  had 

,10^09^1)1:^8X661  and  cloudy  weather.  :  On  approaching  the  coast, 

4Kpen0heedi  unsettled  .weather^  with  raia.. : 

.,  M^$  1821. — ^From  the  jlst  to  7thy  at  sun^or  in  Cape  Coast 

Koads,  cloudy  weather,,  with  rain  occasiqaaUy./  Fnom  the  8th 

|Q:'14thj^  between  the  G^o.ld! Coast  and  equntof^  vaHt^e  weather, 

..^^metiin^  ftne,.at  others  raiay^  Fitooiihe  IStbitoiiSth,  between 

.thiEtt  equator  and  the  Island  of  Ascension,  On  the  27th)  anchored 

ei44het  latter;,  fine  weather  thfoughout^ 


••!•    jM;/v-    ,•    ..i         ..    . 


; :  ;      ;•!.,'      J  ■       »«■■•■ 


9.7^  Mr.  Moyle  <mth  Height  of  the  Barometer.      J^M%r^ 

Article  X. 

On  the  Height  ofilie  Barometer.    By  M.  P.  Moyle,  Esq. 
(Tq  the  ]Editor  of  the  Annals  of  Philosophy,) 

DEAR  SIB,  Hchton,  April  15,  1823. 

A  PROPER  collection  of  accurj^te. barometrical  observations 
would  give  us  a  correct  idea  of  the  height  of  the  different  places 
where  they  are  kept  above  the  level  of  the  sea,  as  well  as  serv- 
ing other  useful  purposes ;  but  unless  every  necessary  correction 
is  made,  this  cannot  be  obtained.  From  the  few  observations 
that  I  have  made  on  those  tables  which  have  appeared  in  the 
Annalsy  this  consideration  does  not  seem  to  have  been  properly 
meditated.  It  may  not,  therefore,  be  unacceptable  to  such  of 
your  correspondents  to  make  a  few  remarks  on  this  particular 

.     point,  and  thereby  prove  its  necessity. 

It  is  well  known  that  mercury  expands  by  heat,  and  contracts 
on  the  application  of  cold.  Hence  the  height  of  the  mercurial 
.  column  in  the  barometer  is  affected  not  only  by  the  pressure  of 
the  atmosphere,  but  by  the  temperature,  and  the  attention  of 
meteorologists  ought  to  be  more  fully  drawn  to  this  considera- 
tion to  render  their  tables  of  the  greatest  utility. 

The  standard  temperature  for  observation  is  agreed  on  all 
hands  to  be  32°  of  Fahr. ;  consequently  if  made  at  a  time  when 
the  thermometer  stands  above  or  below  this  point,  it  must  of 
necessity  indicate  a  higher  or  lower  range  respectively ;  and  to 
prove  the  extaent  of  error  arising  from  the  neglect  of  this  circum- 
stance, let  us  suppose  that  the  height  of  30  inches  of  mercury 
is  taken  when  the'  attached  thermometer  stands  at  72°;  this 
would  give  an  excess  above  what  it  would  be  at  32°  of  more  than 
•^_3_ths  of  an  inch  from  the  mere  expansion  of  the  mercury, 
J^o  wonder  then  that  errors  arise  in  our  calculations. 
'  General  Roy  found  that  the  expansion  of  one  inch  of  mercury 
In  the  barometer  tube  at  32°  was  •0001127  :  hence  to  reduce  the 
observed  height  of  the  mercury  to  what  it  wouldl  be  at  32°, 

'  becomes  an  easy  matter;  but  for  the  greater  facility,  1  have 
constructed  the  following  table,  which  represents  the  expansiou 
Cf  one  inch  of  mercury  for  its  corresponding  temperature.  It 
extends  from  32°  to  160°  beyond  which  it  is  not  probable  that 
toy  observation  will  be  made. 

In  order  to  obtain  the  fexact  temperature  of  the  mercury,  the 
observation  should  be  made  by  a  thermometer  attached  to  the 
frame  of  the  barometer,  that  it  may  warm  and  cool  along  with  it. 
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•0026472 

86 

•0057942 

116 

•0087612 

146 

•0115482 

67 

•0027650 

87 

•0068860 

117 

•0088570 

147 

•0116380 

68  • 

•0028626 

88 

•0069976 

118 

•0089526 

148 

•0117276 

59 

•0029700 

89 

•0060990 

119 

•0090480 

149 

•0118170. 

60  • 

•0030772 

90 

•0062002 

120 

•0091432 

160 

•0119062 

61  ■ 

•0031842 

91 

•0063012 

121 

•0092380 

There  are  different  ways  to  calculate  the  correction  from  this 
table ;  the  first,  and  moat  accurate^  is^  that  of  multiplying  the 
9um  in  the  table  corresponding  with  the  ob&erved  temperature 
by  30^  which  gives  the  expansion  for  30  inches  of  mercury, 
tnenletthe  ol^erved  height  of  barometer  be  28*420,  attached 
thermometer  72",  and  we  shall  have  4348  x  30  =  13044« 
Then  30-13044 :  30  : :  28-420  =  28-29697. 

The  second,  the  one  I  always  adopt,  as  bein^  more  expedi* 
^ou$,  is.  by  multiplying  the  sum  corresponding  with  the  temper- 
ature by  tne  observed  neight  of  mercury,  and  then  taking  it  from 
^he  observed  height,  viz.  4348  x  28-42  =  1-2357  -  28-420  =a 
28-29643,  differing  a  mete  nothing  from  the  first  method.* 

It  appears  from,  the  Ann.  de  Chim.  et  Phys.  that  the  meteo- 
rological table  published  monthly  in  thein  has  the  proper  correc- 

'  *  The  correction  obtained  by  thif  method-  must  be  added  to  or  tubtracted  &om  tho 
observed  heights,  according  as  the  temperature  is  below  or  above  the  standard  tempera- 
t«if,or3^afFahr. 
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tioii  madey.  and  that  it  is  marked  at  nioe  in  the  xnomingi  aiaacMMi, 
at  three  in  the  afternoon,  and  at  nine  at  night. 

From  the  monthly  mean  of  these  heights,  it  appears  that  the 
barometer  is  highest  at  nine  in  the  morning,  next  highest  at 
nine  in  the  evening,  lower  at  noon,  and  lowest  of  all  at  three 
id  the  afternoon.  The  proper  hours,  therefore,  for  taking  the 
heights  of  the  barometer  is  nine  in  the  morning,  and  at  three  in 
.the  afternoon. 

The  elevaticHi  of  the  barometer  above  the  level  of  the  sea 
ovght  also  to  be  noted  when  known  ;  and  if  a  correction  is  made 
for  it  in  the  results  given,  it  should  also  be  remarked,  as  some 
meteorologists  allow  for  it,  while  others  are  guilty  of  the 
omiiBsion*  I  am,  dear  Sir,  your  humble  servant, 

M.  P.  MOTLE, 


Article  XL 

(tonie  Particulars  regarding  the  Ashmotean  Catalogue  of  Extra- 
neous Fossils,  published  in  Latin  by  Mr.  Edward  Luid  (or 
Lhoud) :  and  recommending  a  Translation  of  the  same  to  be 
fMae  and  printed.    By  Mr.  John  Farey. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

..         SIR,  I/oxeland'itrect,  Jlf«^rA29,  1823. 

-  In  pursuance  of  a  design  which  I  formed  some  years  ago>  of 
collecting  as  many  as  possible  of  the  pubhshed  localities  of  fossil 
sheUs,  and  of  other  organic  remains,  m  some  instances,  I  lately 
made  an  alphabetical  arrangement  of  the  294  places,  to  which 
Mr.  Edward  Luid  (or  Llwyd)  seems  to  me  to  reier,  in  the  second 
•dition  of  his  descriptive  Catalogue  of  the  Ashmolean  Museum  Bt 
Oxford^  printed  in  1760^  This  book  I  borroi^ed  of  my  friends 
Messrs;  Sowerby,  baviing,  after  many  years  inquiry,  never 
been  able  to  meet-  with  a  "Copy  of  it  on  sale,  from  whence  I 
conclude  that  it  is  out  bf  pnnt,'and  become  very  scairee  and 
dear*;  which 'circumstances  induce  me  to  request  you  to  gire 
insertion  in  th&  Antials  to  a  few  parti6ulars  regarding  Mr^Iiuid's 
wbrk^  with  the  hope  that  the  same  may  excite  the  attention  of 
tiie^cbliectorii  of  fossil  shtUs,  8ic..and  prove  of  some  use  t6  them, 
and  may  lead  to  the  publishing  of  an  Enghsh  edition  of' this 
imek,.  by  some-  gentleman  connected  with  the  University ; 
whereitivi  hope,  that  the  copper  plates  to  Mr.  L.'s  book  are  pr^-^ 
served,  and  might  serve  for  a  cheap  English  edition. 
'The.  specimens  of organic  remains,  &c.  mentioned,  and  briefly 
described,  by  Mr.  Luid,  including  some  sparry  substances  at  the 
l>egintiibg,  j^eeta  Abotit  .1800  in  lyimbCT  j'  1766  of  which  speci- 
mens  are  distingiiished  by  a  series  ot  numbers,  find  some, oUierB. 
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af«  interpolated,  and  marked  a,  byty  &e.  iii  atdditk^n  to  the 
Dumber. 

The  local  index  which  I  have  made  shows,  that  30  places, 
which  I  shall  mention  presently,  fnmished  more  than  one-half 
of  the  whole  collection,  or  1065  of  the  specimens  enumerated  s 
Gonsistin^  of  477  fossil  shells,  and  688  other  bodiei9^  mostly 
grganiied ;  the  pix>jdnce,  apparentljr,  of  twelve  of  the  adsembla]^^ 
of  strata,  ascertained  by  Mr.  William  Smith,  and  enumerated  in 
his  Geological  Table,  from  the  London  clay  downwards  to  the  lias, 
•>  It  hence  appears,  that  25  of  the  places,  among  the  most  pro- 
ductive  of  Ashmolean  specimens,  furnished  none  to  the  Smithean 
collection^  of  about  1155  specimens  of  shells,  8cc.  which  Mr.S. 
in  June,  1816,  deposited  in  the  British  Museum,*  whose  loca- 
lities, he  has  partly  mentioned  in  two  quarto  works,  '*  Strata 
Identified,"  and  a  "  Stratigraphical  System  "  (but  which  works, 
unfortunately,  remain  tmOnished); -ana  whi<5h -localities,  as  far  as 
they  have  been  published,  are  enumerated  in  alphabetical  order, 
in  the  "  Philosophical  Magazine,"  vol.  50,  p.  271. 

For  the  purpose  of  ascertaining  the  strata  of  the  following^ 
places,  I  have  consulted  Mr.  Smith's  separate  ^^  Geological 
Coanty  Maps/' except  as  to  Lincoln  and  Northampton  counties, 
which  are  not  yet  published,  and  as  to  which,  I  have  consulted 
his  original  ^'  Geological  Map  of  England,"  published  in  Septem* 
ber,  1§15 ;  which  last  was  accompanied  by  an  interesting 
<'  Memoir,"  which  has,  I  think,  been  strangely  overlooked,  by 
almost  every  subsequent  writer. 

I.  From  the  Lbmlon  day,  on  the  N  shore  of  Sheppy  Island, 
near  Minster,  in  Kent,  5  shells  and,  in  all,  25  specimens,  are 
described  by  Mr.  Luid. 

■  '2.  From  the  Portland  rock,  at  Brill,  10  miles  W  of  Aylesbury, 
Bucks,  11  shells  and  2  other  specimens; 

')  '  3*  ^From-the  Coral  rag  and  pisolite,  at  6  places ;  which,  begin* 
%ing  south-*westward  in  the  range  of  these  strata  are  as  follows, 
YiE.vFaringdon,  iS  miles  W  of  Abingdon,  Berks,  29  shellsvand 
89  others  ;  these  118  specimens  being  the  greatest/  number  from 
<^ny. one  place ;  Garford  (or  Garvord)  4  miles  W  by  S  of  Abin^ 
don,  Berks,  9  shells  and  26  others;  Marcham,  2^  miles  W  by 
S;  of  Abingdon,  Berks,  40  shells  imd  54  others;  B^sselVLeign 
(6f  Basic's  L.)  3  miles  NW  of  Abingdon,  Beifks,  16  shells  and 
10  odm?;  Chawley,  44-  miles  N  by  W  of  Abingdon,  Berks, 
5' shells  and  13  others;  arid  Stanton  (St.  John?s)  3  miles  NE  of 
Qxf(Hd,  5  shells  and  11  other  specimens. 

'4.  Proni  the  Wo6w77i  sand^  at  3  places,  viz.  Cumner,  4f  miles 
Nby  W  of  Abingdon,  Berks,  6  shells  andlO  others ;  Builington, 
U  mile  SE  of  Oxfoid,  38  shells  and  2«  othera;  and  Stafford 
6rove>  2^  miles  ENS  of  Oxford,  2  shells  and  11  other  specimens. 
'.r'\  -i  >■■!  .  ■  ..J    ■:  ■  '   ■-   ■■    ■■■-        ■='■.:        ■■■hi      }i    .■■■  .■       ■■■  .■  ■■• 

p.  1^.     l*he  places  common  to  bpt^^  collations  are,  ^ello ways  B.  y  ^VfoTsham ;  Sheppy 
'i*;''StMie#DeMf  ainSTowcester.  •     *      ■  '     '* 
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5.  From  tlie  Chmch  day,  at  2  places,  viz.  Oxford  city,  Sunk 
Fences  or  Walks,  5tc.  19  shells  and  7  others;  and  Cowley, -J 
mile  SSE  of  Oxford,  41  shells  and  27  other  specimens, 

0.  From  Kdlovjay^s  stone,  at  Kelloway's  Bridge  (or  Calloway 
B.),  2  miles  NE  of  Chippenham,  Wilts,  13  shells. 

".  From  the  Cunihrash,  at  6  places,  viz.  Witney,  4  miles  JfNE 
of  Bampton,  Oxfordshire,  40  sbella  and  63  others ;  Kidlington, 
2f  milesSEofWoodstock, Oxfordshire, 21  shells  and  13  others; 
Islip,  4  miles  SE  of  Woodstock,  Oxfordshire,  13  sheila  and  13 
others;  Charlton,  3  miles  S  of  Bicester,  Oxfordshire,  5  shells 
and  24  others ;  and  Raunds  (or  Ranee),  3^^  miles  S  of  Thrap- 
ston,  Northamptonshire,  10  shells  and  10  other  specimens. 

8.  From  the  Fvrest  Marble  at  Stonesfield  (or  Stunsfield),  2^ 
miles  W  of  Woodstock,  Ojtfordahire,  6  shells  and  31  other  spe- 


9.  From  the  Upper  Oolite,  at  3  places,  viz.  Towcester  (or 
Tocester),  8  miles  SSW  of  Northampton,  9  shells  and  6  others  ; 
Wellingborough,  6.J-  miles  S  of  Kettering,  Northampton,  7  shells 
and  6  others ;  and  Desborough,  44  miles  NW  of  Kettering,  Nor- 
thamptonshire, 8  shells  and  16  other  specimens. 

10.  From  the  Fuller^s-earlh,  at  Marston  Trussel  (or  Metston 
T.),  II4- miles  WNVV  of  Kettering,  Northamptonshire,  13  shelb 
and  11  other  specimens, 

11.  From  the  [/^(/ec  Oo/iVe,  at  4  places,  Tiz.Birlip  Hill,  5  miles 
ESE  of  Gloucester,  9  shells  and  4  others;  Barrington  (Great?) 
6 miles E of  Northleach,  Gloucestershire, 22 shells  and  12otheis; 
Upton,  ^  mile  W  of  Burford,  Oxfordshire,  7  shells  and  9  others ; 
and  Bylield,  G^  miles  SW  of  Uayentry,  Northamptonshire,  '2i 
shells  and  3  other  specimens. 

12.  From  the  Lias,  at  2  jilaces,  viz.  Parton  Passage  (or  Pyr- 
ton  P.  on  the  W  shore  of  Severn  River),  4  miles  SSW  of  Newn- 
hara,  Gloucestershire,  23  shells  and  28  others  ;  and  Whitton  (on 
S  shore  of  Humber  River),  10  miles  W  of  Barton,  Lincolnshire, 
28  shells  and  11  otherspecimensare  described,  and  part  of  tlieai 
figured,  by  Mr.  Luid;  56  of  which  latter  are  shells. 

Five  out  of  the  above  30  places,  the  least  production  of  shells, 
&c.  have  furnished  Mr.  L.  with  13  specimens  each ;  all  the  other 
264  places  mentioned  in  his  work,  gave  less  numbers  than  12 
specimens  each  to  the  Ashmolean  collection,  except,  perhaps, 
some  of  those  unnamed  places,  included  imder  the  respecuve 
county  names. 

In  a  new  edition  of  Luid,  I  beg  to  suggest  that  the  several 
tpecimeiisjimred,  should  be  pointed  out  by  a  reference  to  the 
number  of  Uie  plate  or  lahk.  The  want  of  these  references,  and 
the  apparently  random  placing  of  the  figures  in  the  plates,  are  at 
present  very  perplexing ;  and,  lastly,  1  request,  that  an  indeit  to 
the  several  localities  may  accompany  such  edition,  towards  the 
preparing  of  which,  1  would  gladly  lend  assistance ;  and  am, 

Youts,  !fcc.  John  Fa«ey, 
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Article  XII. 

A  Description  of  the  Crystalline  Form  of  some  new  Minerals 
By  fl.  J.  Brooke,  Esq.  FRS.  FLS.  &c. 

(To  the  Editor  of  the  Annals  of  Philosophy .) 

DEAR  SIR,  Jpnl  19, 1822. 

Haying  lately  been  engaged  in  an  examination  of  the  crys- 
talline forms  of  minerals,  and  in  a  few  instances  of  their  chemical 
characters,  preparatory  to  a  list  I  have  proposed  to  add  to  an 
elementary  mtroduction  to  crystallography,  I  have  observed  a 
few  new  results,  which  form  the  substance  of  the  following  brief 
notices : 

Arfwedsonite.^^The  benefits  which  mineralogy  has  derived 
from  the  labours  of  Mr.  Arfwedson  have  induced  me  to  associate 
his  name  with  this  mineral,  which  is  from  Greenland,  and  ia 
black  and  foliated,  and  has  been  hitherto  called  ferriferous 
hornblende.  It  differs,  however,,  from  hornblende  in  its  angles, 
its  specific  gravity,  and  its  hardness. 

I  am  not  aware  of  its  occurrence  in  determinable  crystallina 
forms.  It  has  cleavages  parallel  to  the  lateral  planes,  and  to 
both  the  diagonals  of  a  rhombic  prism  of  123^  55  ,  but  there  ia 
no  transverse  cleavage  to  determine  whether  this  prism  is  right 
or  oblique. 

Its  colour  is  black  without  a  shade  of  green.  Its  cleav-* 
age.  planes,  and  its  cross  fracture,  have  a  greater  lustre  than 
those  Of  amphibole,  and  it  is  scratched  by  amphibole* 

Specific  gravity  3'44. 

It  some.times  accompanies  the  sodalite  from  Greenland. 

Cleavelandite. ^—The  albite,  and  the  siliceous  spar  of  Haussman, 
which  accompanies  the  green  and  red  tourmaline  from  Chester* 
'field,  in  Massachusetts,  are  varieties  of  the  same  mineral.  Two 
difietent  names  having  been  given  to  this  substance,  it  becomes 
necessary  either  to  adopt  one  of  these  to  the  exclusion  of  the 
oth^r,  or  to  assi^  a  new  one  to  the  species. 

As  th6  albite  is  generally  blue,  ana  sometimes  r^J,*  its  name, 
is  consequently  bad,  and  siliceous  ^par  might  be  applied  with 
equal  propriety  to  other  substances ;  1  have,  therefore,  preferred 
aaopting  the  term  Cleavelandite  to'  denote  the  species,  out  of 
respect  to  the  Professor  of  Natural  Philosophy  in  Bowdoin 
douege.  United  States. 

This  species  has  cleavages  in  three  directions^  parallel  to  the 
planes  ot  a  doubly  oblique  prism. 

*  The  spedmen  whidi  first  enabled  me  to  determine  the  form  is  brk^t  blue.  It 
camifiram  Labrador,  and  waa  gjirm  mo  by  th^  Rev*  Ct  !•  Latrobf.  M.  NordenskioUl 
hat  ibvowfd  AM  #ith  11  qp^ekmen  wiuflk  II  jedk 
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Zoizite  is  ciystallograpbicallyi  as  weQ  as  che- ; 
micallyy  a  distinct  species  of  mineral.  It  kas 
been  classed  by  thd  Abb6  Haiiy  under  epidote,  ' 
a  mistake  into  ivhich  he  has  probably  fallen  from  obsei'ving 
crystals  of  epidote  apparently  forming  part  of  the  mass  of  the 
sfietimeBs  of  zoizite  from  Gannthia. 

■  Some  specimens  of  it  have  been  sent  to  this  country  frofn  tfl^e 
Tyrol  under  tiie  name  of  spodumene^  and  resembling  tliat  min^rsil 
m  colour,  and  it  probably  accompanies  the  true  spodumene  from' 
that  locality. 

A  mineral  called  zoizite  from  the  Oural  Mountains,  which  has 
been  examined  chemically  by  Mr.  Children,  and  found  td  agree 
i%''ikS'  characters  with  zoizite,  has  afforded  the  most  accura1:e 
measurements  of  the  prism.  And  Mr.  Heuland  ha^  kindly  Sup- 
plied me  vfith  other  specimens  of  this  hiineral,  by  means  qt 
lyhich  I  have  been  enabled  to  asceitain  that  the  angles  of  th^ 
prism  are  the  same  in  specimens  from  all  the  different  localities 
itt  which  the  mineral  occurs. 

'  Its  form  is  a  rhombic  prism,  probably  oblique  from  an  obtuse 
edge,  the  lateral  planes  measuring  116°  3(y,  with  a  bright  cleav- 
1^  plane  parallel  to  the  short  diagonal  of  the  prism. 

Arseniferous  Phosphate  of  Le^J.-r-This  substance  occurs  at 
Iti^hah^eorgenstadt  in  yellow  hexagonal  prisms,  the  terminal 
edges  of  vmich  are  replaced  by  single  planes. 

It  presents  crystalline  faces  after  fusion  by  the  tlowpipe,  as 
p'Edsphafe  of  leaddoes^  and  it  exhales  an  abundance  of  arsenical 
fumes  when  fused  on  charcoal.  It  appears,  therefore,  to.  contain 
botb  ajfsanic  and  phosphoric  acids,  out  Lcannot  find  anyanaly- 
sis  of  it  published^    '^  ... 

I  have  taken  this  notice,  of  it  for  the  purpose  of  observing  that 
the  same  spades  is  found  also  at  Beeralston  in  small  yellow 
hexagonal  prisms,  and  has' been  called  arseniate  of  lead ;  from 
whicb^  however,  it  may  be  readily  distinguished  by  its  orystailiiic^' 
character  after  fusion. 

«  Carik^^Ai^e  ofjIf^rgftastV^ttcf'/ron.^  the  ansfes 

of  difl^ropt/^pecimen^  of  the  substances  which  have  been  called  ' 
bitter  $par^.  9r,  magnesian^  carbonate  of  lime,  I  have'found  oine 
v^riejlj^  differing  .iix  its  angle  from  all  the  others.    This  ia  the- 
yellow  variety  from  the  Tyrol,  which  occurs  in  single  cryst^ls^ 
lttJJbe(Wedi^,t§Jalor  chlorite,     '  -: 

Its- fojcnv ,  is  ^  obtuse  rhomboid,  measuring  107°*  80',  the. 
corresponding  angle  of  the  true  bitter  spar  being  106°.  15^ 

On  obsemng  t^i^  difference  iu.,tb^  a,ngle,.l  dissolved  a  portion 
of  ttie  yellow  crystals  in  dilute  Qulphuri.Q  acid,  and  obtained  frow' 


the  solation  crystals  of  sulphate  of  magnesia,  tasting,  howe ver> 
very  strongly  of  iron. 

'  .'^  There  was  no  residuum  except  a  small  quantity  of  the  talc 
Which  penetrated  the  fragment  1  examined,''^  and  the  solution 
glaye  no  trace  of  lime ;  the  mineral  appears,  tbetefore,  to  be  a 
carbonate  of  magnesia  and  iron. 

7e&  grains  kept  for  some  time  at  a  red  heat  lost  4*82,  and  the 
colour  became  a  snuff-brown. 

'.  Ten  grains  dissolved  in  dilute  muriatic  acid  left  a  small  inso- 
luble residuum,  apparently  of  the  talc  in  which  the  mineral  is 
imbedded.  A  few  drops  of  nitric  acid  being  added  toperoxidate 
the  iron,  a.  precipitate  was  obtained  by  succinate  of  ammonia/ 
which,  when  washed,  and  heated  to  redness,  to  destroy  the  suc- 
cinic acid,  weighed  1  gr« 

.  From  this  experiment,  the  mineral  might  consist  of  1  atom  of 
carbonate  of  iron,  and  9  atoms  of  carbonate  of  magnesia* 

iPor  if  to  the  apparent  loss  by  heating 4*820 

we  add  the  increase  occasioned  by  the  peroxidation  of 
the  iron,  we  shall  have  the  true  weight  of  the  matter  driven 
off. 

1  gr«  peroxide  of  iron,  equivalent  to  *815  protoxide, 

difference •  •  • 0185 


5-005 
0*815  protox.of  iron  requires  ofcarbonic  acid  for  saturation  0*500 

0:500  carbonic  acid  ,  i  ,  .       . ,  " 

If  this  be  carbonic  acid 4*505 

it  would  require  of  magnesia  for  its 

saturation  » •  4*100 


1*315  carb.  iron 
8*605  carb.  mag. 


9?920  I  Giving  carbonate  of  magnesia 8*605 

Jf  we  consider  7*25  as  the  equivalent  for  carbonate  of  iron,  and 
5*25  as  that  of  carbonate  of  magnesia,  we  should  have 

"'  '  7*25:5*25    ::  1*315  :  0*95  nearly 

And  0*95  :  8-605  «  1  :  9  nearly. 

But  a<  more  accurate  analysis  might  possibly  vary  these  propor-» 
tions* 

Lairobite.-^t  is  to  the  Rev.  C.  I.  Latrobe  that  I  am  indebted 
for  specimens  of  the  mineral  to  which  I  have  given  tbisi  desrgAa- 
tiOA.  ■  And  mineralogy  is  also  indebted  to  him  for  the  researches 
he.baa  himself  made,  and  caused  to  be  made  by  others,  in  remote 
districts  seldom  visited  by  Europeans. 

The  mineral  in  question  came  from  Amitok  Island  near  the 
cosist  of  Labrador ;  it  is  accompanied  by  mica  and  carbonate  of 

'•  The  Irtte  WttefftiNlf  lesves  «  ptdpy  xeBidauin  ofsulpluite  of  lime  when  dissolTed  is( 
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lime,  ttnd  imbedded  iu  a  greyish-coloured  substanoe  wbicb  1 

suppose  to  be  also  new  to  mineralogy. 

Tlie  colour  of  latrubite  approaches  to  pink  like  some  of  the 
deep  coloured  varieties  of  lepidoUte, 

ItB  Bpecilic  gravity  is  about  2-8. 

It  scratches  glass,  and  is  scratched  by  felspar. 

It  has  cleavages  in  three  directions,  parallel  to  the  latenU  arul 
terminal  planes  of  a  doubly  obhque  prism,  P  on  M,  98°  31/^ 
P  oa  T,  91° ;  M  on  T,  93°  30'.  (See  the  figure  already  given.) 
The  plane  parallel  to  P  is  veiy  dull,  and  the  measurement 
obtained  froai  it  not  to  he  contidently  relied  on  ;  those  parallel 
to  M  and  T  afford  good  refiectioDs,  but  one  of  these  is  brighter 
than  the  other. 

I  send  herewith  specimens  of  the  arfwedaonite  and  latrobite, 
which  you  will,  perhaps,  take  the  trouble  to  analyze  at  your 
leisure ;  and  I  remain,  yours  truly, 

H.  J.  Brooke. 


Article  XIIL 

On  the  Discovery  of  Acids  in  Mineral  Substances. 
By  James  Smithson,  Esq.  FRS. 

(To  the  Editor  of  the  AtmoU  of  Philosophy.) 

SIR,  ^frilli,  1883, 

Acids,  it  is  well  known,  have  been  repeatedly  overlooked  in 
mineral  suhstances,  and  hence  dubiousness  still  hovers  over  the 
constitution  of  many,  although  they  have  formed  the  subjects  of 
analysis  to  some  of  the  greatest  modern  chemists. 

To  be  able  to  dissipate  all  doubts — -to  ascertain  with  Certainty 
whether  an  acid  does  or  does  not  exist,  and,  if  one  is  present, 
its  species,  and  this  with  such  facility  that  the  trial  may  be  inde- 
finitely renewed  at  pleasure,  and  made  by  all,  so  that  none  need 
believe  but  on  the  testimony  of  his  own  experimenfs,  is  the 
degree  of  analytical  power  which  it  would  be  desirable  to 
possess. 

So  far  as  I  have  gone  in  these  respects,  I  here  impart. 

As  the  carbonates  of  soda  and  of  potash  precipitate  all  the 
solutions  of  earths  and  metals  in  acids,  so  do  they  decompose 
all  their  salts  by  fusion  with  them.  Fusion  with  carbonate  of 
soda  or  potash  affords  there  a  general  method  of  separating 
acids  front  all  other  matters. 

Lead  forma  an  insoluble  compound  with  all  the  mineral  acids 
except  the  nitric.  It  may  consequently  be  immediately  known 
whetuer  a  mineral  does  or  does  not  contain  an  aeid  dement  by 
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the  duffxinale  of  soda  or  potash,  with  which  it  has  t)eea  fused 
after  saturation  by  acetous  acid^  formiug  or  not  fort^ing  a  preci- 
pitate with  a  solution  of  lead. 

If  the  production  of  a  precipitate  proves  the  presence  of  an 
acid,  the  determination  ot  its  species  will  present  no  great  diffi- 
culty. 

1.  Sulphuric  ilcid.— If  the  alkali  which  has  received  it  from 
the  mineral  is  fused  on  charcoal,  and  then  laid  in  a  drop  of 
water  placed  on  silver,  a  spot  of  sulphuret  of  silver  will  be  pro- 
duced, as  I  have  stated  on  a  former  occasion.*  Bright  copper 
will  likewise  serve  for  this  purpose. 

Fusion  in  the  blue  flame  will  often  be  sufficient  to  deoxidate 
the  sulphur. 

It  is  needless  to  observe  that  the  alkali  used  in  this  trial  must 
itself  be  perfectly  free  from  sulphuric  acid.  When  such  is  not 
possessed,  its  place  may  be  suppUed  by  Rochellesalt,  or  by  cream 
of  tartar. 

2.  Muriatic  Add. — I  have  likewise  discovered  a  test  of  chlo- 
rine, and  consequently  of  muriatic  acid,  of  delicacy  equal  to  the 
foregoing.  If  any  matter  containing  chlorine  or  muriatic  acid  is 
laid  on  silver  in  a  drop  of  solution  of  yellow  sulphate  of  iron,  or 
of  common  sulphate  of  copper,  a  spot  of  a  black  chloride  of 
silver,  whose  colour  is  independent  of  light,  and  which  has  not 
been  attended  to  by  chemists,  is  produced.  The  chlorine  in  a 
tear,  in  saliva,  even  in  milk,  may  be  thus  made  evident.  When 
the  quantity  of  chlorine  in  a  liquor  is  very  small,  a  bit  of  sulphate 
of  copper  placed  in  it  on  the  silver  is  preferable  to  a  solution. 
To  find  chlorine  in  milk,  I  put  some  sulphate  of  copper  to  it, 
and  placed  a  small  piece  of  bright  silver  in  the  mixture. 

3.  Phosphoric  Add. — ^The  alkali  containing  it,  after  satura- 
tion by  acetous  acid,  gives  a  sulphur-yellow  precipitate  with 
nitrate  0f  silver,  which  no  other  acid  does.  The  precipitate 
obtaiBed  with  lead  crystallizes  on  the  blowpipe.  M.  berzelius's 
elegant  inethod  of  detecting  phosphoric  acid  is  universally 
known. 

4*  Boradc  Add. — ^Its  presence  in  carbonate  of  magnesia,  and 
in  wovfiQ  other  of  its  compounds,  is  indicated  by  the  green  colour 
they  give,  during  their  fusion,  to  the  flame  of  the  lamp. 

M.  Gay-Lussac  has  observed  that  a  solution  of  boracic  acid  in 
an  acid  changes  the  colour  of  turmeric  paper  to  red,  like  an 
alkali.i;  Borax,  to  which  sulphuric  acid  has  been  put,  does  so, 
aAd  the  name  is  of  course  the  case  with  a  bead  of  soda  containing 
boracic  acid. 

The  most  certain  test  of  boracic  acid  in  a  soda  bead,  &c.  is  to 
add  sulphuric  acid  to  it  and  then  spirit  of  wine, .  whose  flame  is 
c(4o^red7gr€;eo,  if  boracic  acid  is  present. 

»■'.■■  .■-•'•■  ' 

•  AmuOt  &fPM090pky  ftnr  July,  1820. 

<t*  Annalet  do  Ghimic  et  de  Phyiique,  tome  zvi«  p.  75. 

Nw  Series,  vol.  v.  2  c 
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5.  Arsenica}  Acid.—AWM  containing  it  produces  a  brick-ied 
precipitate  with  nitrate  of  silver.* 

6.  Chromic  Acid. — Chromate  of  eoda  and  its  solution  «ra 
yellow,  and  bo  is  the  precipitate  with  lead.  That  with  silver  is 
red. 

Chromate  of  soda  or  potash  fused  on  a  plate  of  clay  le&reir 
^een  oxide  of  chromium. 

Chromate  of  lead  fused  on  a  plate  of  clay  produces  a  very 
dark-green  mass,  which  is  probably  chromate  of  lead  ;  with  an 
addition  of  lead,  it  forms  a  fine  red,  or  orange  glasa. 

Lead  added  to  the  green  oxide  left  by  chromate  of  soda  on 
the  clay  plate,  dissolves  it,  and  forms  an  orange-coloured  glass. 

The  green  oxide  of  chromium  sometimes  acts  the  part  of  an 
acid.  I  have  seen  a  combination  of  it  with  oxide  of  lead  found 
in  Siberia,  in  regular  hexagonal  prisma,  having  the  six  ed^es  of 
the  terminal  face  truncated  (Haiiy,  pi.  Ixviii.  fig.  63) ;  melted  with 
lead  on  the  clay  plate  this  would  undoubtedly  produce  the 
orange  glass ;  and  fused  with  nitrate  of  potash  it  would  form 
chromate  of  potash, 

7.  Mulybdic  Acid. — If  molybdate  of  soda  or  potash,  or,  I 
apprehend,  any  other  molybdate,  is  heated  in  a  drop  of  sulphuria 
acid,  the  mixture  becomes  of  a  most  beautiful  blue  colour,  either 
immediately,  or  on  cooling. 

Tlie  solution  of  molybdate  of  soda  in  sulphuric  acid  aSbrds 
with  martial  prussiate  of  potash,  a  precipitate  of  the  same  colour 
that  copper  does.  Tincture  of  galls  gives  with  this  acid  solution 
a  green  precipitate ;  but  with  an  alkaline  solution  of  molybdic 
ecid  galls  produce  a  fine  orange  precipitate.  If  an  alkali  is  put 
to  the  green  precipitate,  it  becomes  orange ;  and  if  an  acid  to 
the  orange  precipitate,  it  becomes  green. 

8.  Tungstic  Acid. — If  tungstate  of  eoda  is  heated  with  sul- 
phuric acid,  the  granules  of  precipitated  tungstic  acid  become 
blue,  but  not  the  solution ;  and  the  phenomena  cannot  be  con- 
founded with  those  presented  by  molybdate  of  soda.  Martial 
prussiate  of  potash  has  no  effect  on  this  acid  hquor. 

Tincture  of  galls  put  to  the  solution  of  tungstate  of  soda  in 
water  does  not  affect  it.  On  the  addition  of  an  acid  to  this 
mixture,  a  brown  precipitate  forms. 

If  tungstate  of  soda  is  heated  to  dryness  with  a  drop  of  muriatic 
acid,  a  yellow  mass  is  left.  On  extracting  the  saline  matter  by 
water,  yellow  acid  of  tungsten  remains.  It  is  readily  soluble  in 
carbonate  of  soda.  If  taken  wet  on  the  blade  of  alcnife,  itsoon 
becomes  blue.  This  is  made  very  evident  by  wiping  the  blade  of 
the  knife  with  a  bit  of  white  paper.  Possibly  a  small  remainder 
of  muriatic  or  sulphuric  acid  among  it  is  required  for  this  effect, 

9.  Nitric  Acid, — Nitrate  of  ammonia  produces  no  deflagration 
when  filtering  paper,  wetted  with  a  solution  of  it  and  dried,  is 
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bwnoed ;  the  salt  volatiliaing  before  ignitiouj  mOBf|  or  all,  tlie 

other  nitrates  deflagrate. 

:  If  metallio  copper  is  put  into  the  solution  of  a  nitrate,  ^ulphu^ 

rio  acid  added,  and  heat  applied,  the  copper  dissolves  with  effer^ 

▼eacence. 

10.  Carbonic  Acid, — It  is  to  be  discovered  in  the  mineral 
itself.  The  application  of  heat  is,  in.  some  cases,  required  to 
render  the  effervescence  sensible.  It  has  been  sometimes  over- 
looked in  bodies  from  want  of  attention  to  this  circumstance. 

11.  Silica.-rr^A  simple  and  ^uflicient  test  of  it  is  the  formation 
pf  a  jelly,  when  its  coipbination  with  ^oda  is  put  into  an  .acid. 

It  has  evidently  not  been  intended  to  enumerate  all  the  meang 
by  which  the  presence  of  each  acid  in  the  soda  bead  could  b^ 
perceived  or  established,  ifittle  b^s  b^eQ  said  beyond  what 
ffqpeared  required  and  aufllcient. 


ij^^  goia  oetween  sKms.  ine  ciay  ana  paper,  ana  men  cut 
ogetner  with  scissars  into  pieces  about  4-lOtns  of  an  inch  long, 
^im  24-lOths  of  an  inch  wide,  and  hardened  in  the  fire  in  a 


'*  IVlention  has  been  made  above  of  small  plates  of  clay. 

They  are  formed  by  extending  a  white  refractoiy  clay  by 
blows  with  the  hammer,  between  the  fold  of  a  piece  of  paper, 
lil^^  gold  between  skins.  The  clay  and  paper,  and  then  cut 
fogetner  with  scissars  into  pieces  about  4-lOtns  of  an  inch  long, 

(pbacco-pipe. 

'  '  They  are  veiy  useful  additions  to  the  blowpipe  apparatus. 
]l%ey  admit  the  use  of  a  new  test,  oxide  of  lead.  They  show  to 
gr^t*  advantage  the  colours  of  matters  melted  with  borax,  &c. 
uuayitities  of  matter  too  minute  to  be  tried  on  the  coal,  or  on  the 
platina  foil,  or  wire,  may  be  examined  on  them  alone,  or  with 
^u^es.  Copper  may  be  instantly  found  in  gold  or  silver  by  fusing 
^e  slightest  scrapings  of  them  with  a  little  lead,  8cc.  Sec, 

Cut  mto  very  small,  very  acut^  triangles,  clay  affords  a  sub- 
ititi^te  fpi;  Saussnre's  sappare. 


fc        *!■■     ■      *■ 


Article  XIV. 

Analyses  of  Books. 

Narrative  of  a  Journey  to  the  Shores  of  the  Polar  Sed,  in  the 

•'     Years  1819,  1820,  1821,  and  1822.     By  John  Franklin,  Capt. 

RN.  FRS.  and  Commander  of  the  Expedition.      With  an 

Appendix  oh  various  Subjects  relating  to  Science  and  Natural 

'    History.    Illustrated  by  numerous  Elates  and  Maps.    Pub^ 

Ushed  by  Authority  of  the  Right  Honourable  the  Earl  Bathurst. 

w 

The  late  period  of  the  month  at  which  this  most  interesting 
work  has  been* submitted  to  our  attention,  in  conjunction  wiw 

2c2 
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other  circumstances,  compels  us  to  postpone,  for  the  present, 
the  regular  analysis  of  it  which  we  purpose  to  give  ;  and  to  con- 
tent ourselves  with  extracting  from  the  copious  Appendix,  the 
following  observations  on  tlie  Aurora  Borealis,  to  which  subject 
Capt.  Fi'ank.lin's  alteution  was  espressly  directed  in  his  Instruc- 
tions. 

Aurora  Borealis. 

"  General  Remarks. — So  few  observations  of  the  Aurora 
Borealis  in  high  northern  latitudes  have  been  recorded,  that  I 
trust  a  minute  account  of  the  various  appearances  it  exhibits, 
will  not  be  thought  supertluous  or  uninteresting.  The  remarks 
of  the  latp  Lieut.  Hood  are  copied  verbatim  from  his  journal. 
They  apeak  sufficiently  for  themselves,  to  render  any  eulogium 
of  mine  unnecessary.  To  this  excellent  and  lamented  young 
officer,  the  merit  is  due  of  having  been,  I  believe,  the  first  who 
ascertained  by  his  observations  at  Basquiau-Hill  (combined  with 
those  of  Dr.  Richardson  at  Cumberland  House),  that  the  altitude 
of  the  Aurora  upon  these  occasions  was  far  inferior  to  that 
which  had  been  assigned  to  it  by  any  former  observer.  He  also, 
by  a  skilful  adaptation  of  a  vernier  to  the  graduated  circle  of  a 
Kater's  compass,  enabled  himself  to  read  on  small  deviations  of 
tihe  needle,  and  was  the  first  who  satisfactorily  proved,  by  his 
observations  at  Cumberland  House,  the  important  fact  of  the 
action  of  the  Aurora  upon  the  compass-needle.  By  his  inge- 
nious electrometer  invented  at  Fort  Enterprise,  he  seems  also 
to  have  proved  the  Aurora  to  be  an  electrical  phenomenon,  orkt 
least  that  it  induces  a  certain  unusual  state  of  electricity  in  the 
atmosphere." 

"  The  observations  of  Dr.  Richardson,  independent  of  their 
merit  in  other  respects,  point  peculiarly  to  the  Aurora  being 
formed  at  no  great  elevation,  and  that  it  is  dependent  upon  cer- 
tain other  atmospheric  phenomeuii,  such  as  the  formation  of  one 
or  olher  of  the  various  modifications  of  cirro-stratus." 

"  With  respect  to  my  own  observations,  they  were  principally 
directed  to  the  effects  of  the  Aurora  upon  the  magnetic  needle, 
and  the  connexion  of  the  amount,  8lc.  of  this  effect,  with  the 
position  and  appearance  of  the  Aurora.  I  have  been  anxious  to 
confine  myselt  to  a  mere  detail  of  facts,  without  venturing  upon 
any  theoiy.  My  notes  upon  the  appearances  of  the  Aurora 
coincide  with  those  of  Dr.  Richardson,  in  proving,  that  that 
phenomenon  is  frequently  seated  within  the  region  of  the  clouds, 
and  that  it  is  dependent,  in  some  degree,  upon  the  cloudy  stale 
of  the  atmosphere." 

"  The  manner  in  which  the  needle  was  affected  by  the  Ahrpra 
will  need  some  description.  The  motion  communicated  tb'it 
was  neither  sudden  nor  vibratory.  Sometimes  it  was  simQUli- 
neous  with  the  formation  of  arehes,  prolongation  of  benma,"br 
cert^a  other  changen  of  form,  or  of  activity  of  the  Aurora ;  but 
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generally  the  effect  of  these  phenomena  upon  the  needle  was  not 
.visible  immediately,  but  in  about  half  an  hour  or  an  hour,  the 
needle  had  attained  its  maximum  of  deviation.  From  this,  its 
return  to  its  former  position  was  very  gradual,  seldom  regaining 
it  before  the  following  morning,  ana  frequently  not  until  the 
afternoon,  unless  it  was  expedited  by  another  arch  of  the  Aurora 
operating  in  a  direction  different  from  the  former  one." 

'^  The  bearings  of  the  terminations  of  the  arches  are  to  be 
taken  with  considerable  allowance.  They  were  estimated  by 
the  position  of  the  Aurora,  with  respect  to  the  sides  of  the 
bouse,  the  angles  of  which  had  been  previously  determined.  The 
bearings  ^ven  in  the  whole  of  my  observations  refer  to  the  mag- 
netic meridian,  and  are  reckoned  from  the  magnetic  north, 
towards  the  east  round  the  whole  circle,  which,  it  is  conceived, 
will  afford  a  means  of  more  readily  computing  the  horizontal 
extent  of  the  arches." 

■  '^  It  is  to  be  noticed,  that  the  bearings  given  by  Dr.  Richard- 
.SOQ  andlieut.  Hood  are  true,  and  not  magnetic." 

"  On  the  Aurora  Borealisy  Cumberland  House.  Extracted 
from  the  Journal  of  TJeut.  Robert  Hood,  RN. — The  most  mate- 
rial information  we  had  obtained  at  this  period  re^rded  the 
height  of  the  Aurora  from  the  earth.  The  folio wmg  is  the 
result  of  the  observations  that  were  made  at  the  Basquiau  Hill, 
and  at  the  same  time  by  Dr.  Richardson  at  Cumberland  House. 
-The  instruments  used  for  the  purpose  were  two  small  wooden 

Juadrants,  revolving  on  pivots,  and  furnished  with  plummets, 
^ur  chronometers  were  previously  regulated,  though  great  accu- 
racy was  not  necessary  in  this  particular,  as  the  arches  of  the 
Aurora  are  sometimes  stationary  for  many  minutes.  On  the  2d 
of  April,  the  altitude  of  a  brilliant  beam  was  W  0'  C,  at 
iO^  I™  0«,  p.m.  at  Cumberland  House.  Fifty-five  miles  SSW 
it  was  not  visible.  As  the  trees  at  the  latter  station  rose  about 
5^  above  the  horizon,  it  may  be  estimated  that  the  beam  was 
not  more  than  seven  miles  from  the  earth,  and  twenty*seven 
fjnom  Cumberland  House.  On  the  6th  of  April,  the  Aurora  was, 
for  some  hours,  in  the  zenith  at  that  place,  forming  a  confused 
mass,  of  flashes  and  beams;  and  in  lat.  63°  22'48''N,  long. 
103®  7^  17''  W,  it  appeared  in  the  form  of  an  arch,' stationary 
about  9°  high,  and  bearing  N  by  E.  It  was,  therefore,  seven 
miles  from  the  earth.  On  the  7th  of  April,  the  Aurora  was  again 
in  the  zenith  before  10,  p.m.  at  Cumberland  House,  and  in  lat. 
63®  36'  40"  N,  and  long.  102®  31'  41";  the  altitude  of  the 
highest  of  two  concentric  arches  at  9**'  p.  m.  \ 
it  was  11®  30';  and  at  10»"  0™  0%  p.m.  16' 
always  bearing  N  by  E.  During  this  time,  it  was  between  six 
and  seven  miles  from  the  earth.  After  10'",  p.  m.  it  covered  the 
sky  at  Cumberland  House,  and  passed  the  zenith  at  the  other 
place." 

"  These  observations  are  opposed  to  the  general  opinion  of 


was  9®;  at9»'*30% 
®  0'  0",  its  centre 
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meteorologists ;  they  are  nevertheless  facta.  We  hare  soinetimeB 

seen  an  atteouated  Aurora  flashing  across  100°  of  the  skv  in  a 
single  second;  a  quiclmesB  of  motian  inconsistent  with  the 
height  of  sixty  or  seventy  miles,  the  least  of  ivhich  has  bithetto 
been  oacribeu  to  it.  This  kind  of  Aurora  is  not  brighter  thaQ 
the  milky  way,  and  resembles  slieet-lightning  in  its  motiona." 

"  For  the  sake  of  perspicuity,  1  shall  describe  the  several  parti 
of  the  Aurora,  which  1  term  beams,  flashes,  and  arches.  The 
beams  are  little  conical  pencils  of  light,  ranged  in  parallel  lines, 
with  their  pointed  extremities  towards  the  earth,  generally  in 
the  direction  of  the  dipping  needle.  The  flashes  seem  to  be 
scattered  beams  approaching  neai-er  to  the  earth,  because  they 
are  similarly  shaped,  and  infinitely  larger.  I  have  called  them 
flashes,  because  their  appearance  is  sudden,  and  seldom  conti* 
tiues  long.  When  the  Aurora  first  becomes  visible,  it  is  foiTned 
like  a  rainbow,  the  hght  of  which  is  faint,  and  the  motion  of  the 
beams  undistinguishable.  It  is  then  in  the  horizon.  As  it 
approaches  the  zenith,  it  resolves  itself  at  intervals,  into  beams, 
which,  by  a  quick  undulating  motion,  project  themselves  into 
wreaths,  afterwards  fading  away,  and  again  brightening,  without 
any  visible  expansion  or  concentration  of  matter.  Numerous 
flashes  attend  in  different  parts  of  the  sky.  That  this  mass, 
iVotn  its  short  distance  above  the  earth,  would  appear  like  an 
arch  to  a  person  situated  at  the  horizon,  may  be  demonstrated 
by  the  rules  of  perspective,  supposing  its  parts  to  be  neatly  equi- 
distant  from  tlie  earth,  An  undeniable  proof  of  it,  however, 
is  aflbrded  by  the  observations  of  the  6th  and  7th  of  April,  when 
the  Aurora  which  filled  the  sky  at  Cumberland  House,  from  the 
northern  horizon  to  the  zenith,  with  wreaths  and  flashes,  assumed 
the  shape  of  arches  at  some  distance  to  the  southward." 

"  But  the  Aurora  does  not  always  make  its  first  appearance 
as  aa  arch.  It  sometimes  rises  from  a  confused  mass  of  light  in 
the  east  or  west,  and  crosses  the  sky  towards  the  opposite  point, 
exhibiting  wreaths  of  beams,  or  coronce  boreales  in  its  way.  An 
arch,  also,  which  is  pale  and  uniform  at  the  honzoni  passes  the 
zenith  without  displaying  any  irregularity  or  additional  briUtancy ; 
and  we  have  seen  three  arches  together,  veiy  near  the  norUiera 
horizon,  one  of  which  exhibited  beams  and  even  coIoUra,  but  tiie 
other  two  were  faint  and  uniform." 

"  On  the  7th  of  April,  an  arch  was  visible  to  the  southward, 
exactly  similar  to  that  in  the  north,  and  it  disappeared  in  fifteen 
minutes.  It  had  probably  passed  the  zenith  before  sunset.  Tlie 
motion  of  the  whole  body  of  Aurora  is  from  the  northward  to 
the  southward,  at  angles  not  more  than  20°  from  the  tnagnetic 
meridian.  The  centres  of  the  arches  were  as  often  in  the  mag- 
netic as  in  the  true  meridian." 

,  "  The  colours  do  not  seem  to  depend  on  the  (iresence  of  any 
luminary,  but  to  be  generated  by  the  motion  of  the  beams,  and 
tlieu  oat/  wheu  that  motioa  is  rapid,  and  the  light  btiUhint. 
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The  lower  extremities  quiver  with  a  fiery  red  colour,  and  the 
upper  with  orange.  We  once  saw  violet  in  the  former.  The 
number^  of  Aurora  visible  in  September  was  two ;  in  October, 
three ;  in  November,  three ;  in  December,  five ;  in  January, 
five ;  in  February,  seven ;  in  March,  sixteen;  in  April,  fifteen; 
and  in  May,  eleven.  Calm  and  clear  weather  was  the  most 
favourable  for  observation  ;  but  it  is  discernible  in  cloudy  wea-^ 
thc^,  and  through  mists.  We  coul4  not  perceive  that  it  affected 
the  weather.  Tne  magnetic  needle,  in  the  open  air,  was  disturbed 
by  the.  Aurora,  whenever  it  approached  the  zenith.  Its  motion 
Wis  not  vibratory,  as  observed  by  Mr.  Dalton ;  and  this  was, 
perhaps,  owing  to  the  weight  of  the  card  attached  to  it.  It 
moved  slowly  to  the  £  or  W  of  the  magnetic  meridian,  and 
seldom  recovered  its  original  direction  in  less  than  eight  or  nine 
hours.    The  greatest  extent  of  its  aberration  was  46^." 

*'  A  delicate  electrometer,  suspended  at  the  height  of  fifty  feet 
from  the  ground,  was  never  perceptibly  affected  by  the  Aurora, 
nor  could  we  distinguish  its  rusthng  noise,  c^  which,  however, 
such  strong  testimony  has  been  given  to  us,  that  no  doubt  can 
remain  of  the  fact.  The  conclusions  to  be  drawn  from  the 
above  will  be  found  in  the  observations  for  the  winter  of  1820." 
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Article  XV# 

.  Proceedings  of  Philosophicai  Societies. 

BOYAL  SOCIBTY. 

%*  We  endeavoured,  last  month,  to  rive  a  full  report  of  the 
important  paper  communicated  by  the  President  to  the  Royal 
Society,  on  tne  5th  of  March ;  but  writing  only  from  memory, 
we  have  made  two  errors,  one  with  respect  to  the  rotation  of  the 
mercury  not  bein^  stopped,  but  produced,  by  the  approximation 
of  the  magnet ;  the  other  in  the  historical  paragraph  in  the  con- 
clusion, which,  as  we  have  stated  it,  is  unjust  to  Mr.  Faraday, 
and  does  not  at  all  convey  the  sense  of  the  author.  We  wish, 
therefore,  to  refer  our  readers  forward  to  the  original  paper,  when 
itshall  be  published,  for  the  correction  of  these  mistakes. — Edit. 


March  20.— At  this  meeting  the  reading  of  the  following 
{laper,  which  had  been  commenced  on  the  i3th,  was  resumed 
and  concluded. 

Of  the  Motions  of  the  Eye,  in  Illustration  of  the  Uses  of  the 
Muscles  of  the  Orbit.  By  Chcurles  Bell,  Esq.  (Communrcated 
by  the  President.) 
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^n  this  p?per  the  author  enters  upon  an  examination  of  tba 
plbtionsdfthe  eye,  aiul  the  classification  of  the  muscles  accor<l- 
ing  to  their  offices.  This  is  done  for  the  purpose  of  explaining 
the  uses  of  the  six  nerves  which  enter  Juto  the  orbit,  and  in  piff- 
aiiance  of  his  former  papers  on  the  nervoua  system, 
■  His  object  in  this  j)aper  ie  to  show,  in  the  first  place,  thatt 
there  are  motions  performed  by  the  eye  not  hitherto  noticed. 
Every  time  the  eyelids  descend  to  cover  the  transparent  part  of 
the  eye,  the  eyeball  ascends,  or  suffers  a  revolving  motion.  If 
this  were  not  the  case,  the  surface  of  the  eye  wonld  not  be 
inoistened,  nor  freed  from  offensive  particles.  He  proves,  in  tbe 
next  place,  that  when  we  fall  asleep,  the  eyeball  is  turned  op, 
and  tne  cornea  lodges  secure  and  moistened  by  the,  tears,  under 
cover  of  the  upper  eyehd.  He  shows  that  these  motions  are 
riipid  and  insensible,  and  that  they  are  provided  for  the  safe- 
gnard  of  the  eye.  The  other  motions  are  voluntary,  and  for  the 
purpose  of  directing  the  eye  to  objects.  He  then  proceeds  to 
ttie  examination  of  the  muscles  ot  the  eyeball,  distinguishing 
them,  as  usual,  into  the  straight  and  oblique  muscles.  It  has 
been  supposed,  hitherto,  that  both  these  classes  of  musclee  were 
voluntary  ;  some  describing  the  obhque  muscles  as  coadjutoraof, 
the  recti,  and  others  as  opponents  to  the  recti ;  but  Mr.  Bell 
maintains  that  the  obliqui  are  provided  for  ttie  insensible  motions 
of  the  eyeball,  and  the  recti  for  those  motions  which  aie  directed 
by  the  will,  and  of  which  we  are  conscious. 

He  proceeds  to  show,  that  the  consciousness  of  tlie  action  of 
the  recti  muscles,  gives  us  the  conception  of  the  place  or  relation 
of  objects.  He  then  proves  by  observation  and  experiment,  that 
the  actions  of  the  straight  muscles  are  inseparably  connected 
with  the  activity  of  the  retina;  that  is,  with  the  enjoyment  of  the 
sense  of  vision  :  but  that  the  moment  the  vision  is  unexeri^ed, 
tbie  eyeball  is  gtv^n  up  to  the  operation  of  the  oblique  muscles, 
and  the  pupd  is  consequently  drawn  up  under  the  eyelidi 
Hence,  the  eyes  are  elevated  In  slgep,  in  laintuess,  and  on  the 
approach  of  death ;  and  that  distortion  which  we  compassionate  , 
as  the  expression  of  agony,  is  the  consequence  merely  of 
approaching  iuseiisibihty. 

"Having  examined  the  different  motions  of  the  eye  and  eyelids, 
and  the  muscles  which  are  appropriated  to  them,  the  authoi;  pr^tr 
raises;  til  the  second  part  of  the  paper,  to  explain  on  this  fou^dft-i 
tioft;  th^  dislinCtioli  in  the  iises  of  the  nerves  of  the  orbit..       .^u- 

The  Society  then  adj'oiirned,  in  consequence  of  tbe  approach^.  I' 
ing  fast  and  Testival,  to  meet  again  on  ■  ',  ,r 

April  lO,  "wHenlhe  following  paper  was  read:  An  Account  of. '< 
an  'Apparatus  oh  a  peculiar  Construction,  for  the  ExJhibitioai  lOfi  ' 
Electromagnetic  Experiments.     By  W".  H.  Penys,  Esq.  FRS..,i,    ■ 

This  kpparittus,  constructed  at  the  Loi^dou  Institution,  under 
the;  direction  of  tlie  author,  consists  of  two  plates,  the  one  of 
coppet,  and  the  other  of  zinc,  each  two  feet  wide,  and  50  feet 


tefiH]  Aogal  Society.  ^ 

long;  giViAg  a  total  surface  of  200  square  feet.  Tliese  plates 
str^  wrapped  or  coiled  round  a  common  centre,  and  are  prevented 
from'icontact  with  each  other  by  the  mterposition  of  three  cords 
of  hair  line,  and  also  of  notched  slips  of  wood  placed  at  intervals. 
Two  conductors  of  copper  wire,  nearly  three-fourths  of  an  inch 
in- diameter,  are  attached,  one  to  the  zinc,  and  the  other  to  the 
copper' plate.  In  order  that  so  large  a  mass  may  be  readily 
empkijed  for  experiment,  the  apparatus  is  suspended  by  means 
tf  polieys'and  a  counterpoise,  ana  so  let  down  into  a  tub  of  acid, 
or,  when  not  in  use,  into  one  of  water.  It  requires  65  gallons  of 
ftaid. 

This  instrument  exhibits  very  powerful  magnetic  effects: 
when  the  contact  was  made,  a  cnange  in  the  direction  of  com- 

Gss  needles  was  produced,  at  the  distance  of  five  feet ;  steel 
rs  enclosed  in  cylinders  of  glass,  with  a  spiral  of  wire  round 
-them,  we^e  rendered  magnetic,   and  several  were  suspended 

3;ethefr ;  when  the  contact  was  broken,  the  bars  fell,  but  one 
them  was  immediately  taken  up  again  on  restoring  the  contact, 
though  it  weired  above  270  grains.  The  electric  intensity  of 
the  apparatus  is  very  slight ;  it  nas  not  any  decomposing  action, 
fltad  will  itot  make  a  spark  with  charcoal,  nor  win  it  deflagrate 
the  melBls. 

A  paper  was  also  read.  On  the  Condensation  of  several  Gases 
into  Liquids.  By  M.  Faraday,  Chemical  Assistant  in  the  Royal 
Institution.    (Communicated  by  the  President.) 

In-  this  paper,  Mr.  Faraday  described  the  results  obtained  by 
the  application  of  the  mode  of  condensation  by  which  he  had 
succeeded  in  liquefying  chlorine,  and  Sir  H.  Davy  muriatic  acid 
gas,  to  several  other  aeriform  bodies. 

^  A  portion  of  sulphuric  acid  being  heated  with  mercury  at  one 
end  of  a  sealed  glass  tube,  while  the  other  was  kept  cool  by 
-moistened  bibulous  paper,  the  sulphurous  acid  gas,  which  was 
evolved,  condensed  into  a  liquid  in  the  cool  end :  the  same  resuk 
was  obtained  by  forcing  the  dry  gas  into  an  exhausted  tube  with 
a  condensing  syringe,  until  its  pressure  became  equal  to  three 
ot  four  atmospheres.  When  the  sealed  tube  was  broken,  the 
liquid  expanded  into  pure  sulphurous  acid  gas.  The  refractive 
power  o{  liquid  sulphurous  acid  is  nearly  that  of  water ;  the  pre»* 
sure  exerted  by  its  vapour  in  the  tube  was  determined,  by  means 
of  a  mercurial  guage,  to  be  equal  to  two  atmospheres.  Liquid 
sulphuretted  hvdrogtti  was  produced  in  the  following  manner: 
The  small  andf  closed  leg  of  a  bent  tube  was  filled  witn  muriatic 
acid;  a  piece  of  platinum  foil,  crumpled  up,  was  next  intro- 
duced; and  then  some  fira^ents  of  sulphuret  of  iron;  the  pla- 
tinum foil  being  interposed  m  order  to  prevent  the  two  substances 
from  contact  until  the  tube  was  sealed,  which  operation  would 
otherwise  have  been  rendered  ineffectual  by  the  pressure  of  the 
evolved  gas:    When  this  had  been  done,  the  acia  was  made  to 
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flow  upon  the  siUpburet,  aoi,  in  spaceof  24  hours,  protomariate 
of  iron,  ^ad.  lu/uid  sulphuretted  Iti^drogen,  were  formed.  VVtea 
the  tube  was  brokeu,  under  water,  a  portion  of  ttie  gas  which 
arose  was  coUected,  and  found  to  be  pure  sulphuretted  hydrogen, 
with  which,  also,  the  water  was  found  to  be  impregnated.  Sul- 
phuric ether,  when  compared  with  this  liquid,  appeared  adhesive 
and  oily ;  the  pressure  which  its  vapour  exerts,  in  the  tube,  is 
equal  to  13  attnospherea,  at  32*  F.  Liquid  carbonic  acidvaa 
produced  in  a  similar  manner,  by  means  of  sulphuric  acid  and 
carbonate  of  ammonia;  but  the  strongest  tubes  were  required 
for  its  formation,  and  tubes  which  had  contained  it  for  several 
weeks,  often  exploded  with  great  violence  upon  a  tiliglit  change 
of  temperature.  It  was  necessary  to  use  a  glass  mask,  goglers, 
8ui.  in  the  whole  of  these  experiments  j  and  some  of  them  were 
attended  with  much  risk  to  the  author.  The  refractive  power 
of  liquid  carbonic  acid  is  much  less  than  that  of  water ;  the  prea- 
sure  exerted  by  its  vapour  is  equal  to  40  atmospheres  at  about 
45°.  Euchloriiie  wasliquefied,  by  its  evolution,  ma  sealed  tube, 
from  chlorate  of  potash  and  sulphuric  acid ;  in  this  state,  it  ia  of 
.a.  deep-yellow  colour,  and  quite  transparent. 

Some  nitrate  of  ammonia,  previously  rendered  as  dry  ae  poa- 
sible  by  being  heated  to  partial  decomposition,  was  heated  in  a 
.closed  tube;  and  the  results  were,  iii/uid iiilrovs  oxide  and  waier : 
the  two  fluids  did  not  mix,  or  but  in  a  slight  degree.  The  refrac- 
tive power  of  liquid  nitrous  oxide  is  lower  than  that  of  any  of  these 
fluids,  and  lower,  indeed,  than  that  of  any  other  knoWn  liquid. 
ItB  vapour  exerts  a  pressure  equal  to  43  atmospheres  at  60°. 
Liquid  cyanogen  was  formed  by  heating  cyaiiuret  of  mercury ; 
when  the  tube  was  broken,  it  became  pure  cyanogen  gas. 

The  hquefaction  of  ammoniacal  gas  was  effected  by  beatit^g  a 
portion  of  chloride  of  silver  which  had  absorbed  a  large  quantity 
of  it,  according  to  a  property  of  this  and  of  other  chlorides 
formerly  ascertained  by  the  author.  In  this  experiment,  a 
curious  combination  of  effects  took  place ;  as  the  tube  cooled, 
the  chloride  began  to  re-absorb  the  ammonia,  by  the  solidification 
of  which,  heat  was  hberated ;  while,  at  the  distance  only  of  a 
few  inches,  at  the  opposite  end  of  the  tube,  cold  was  produced 
by  the  consequent  evaporation  of  the  liquid.  At  60°,  the  whole 
of  the  anunonia  became  re-absorbed.  The  refractive  power  of 
liquid  ammonia  exceeds  that  of  any  other  Uquid  described  in 
this  paper,  and  is  even  greater  than  that  of  water.  Liquid 
muriatic  acid,  when  the  substances  from  which  it  is  prepared  are 
pure,  is  colourless,  as  Sir  H.  Davy  had  anticipated :  its  refrac- 
tive power  is  nearly  that  of  liquid  carbonic  acid. 

Allthese  liquids,  with  the  exception  of  chlorine  and  euchlo- 
rine,  are  colourless ;  all  are  perfectly  transparent,  and  highly 
fluid,  and  remain  so  at  all  temperatures  to  which  they  have  Men 
BubjecLed ;  none  of  them  exliibiting  the  least  teodeocy  to  adhe- 


1 


ma:"]  AMrMmital  SociH^.  M8 

luyeaeni  btO^» '  Ezperimdnteliad.beeti.made^irilh#n«w  tD/the 
liquefttction  of  ozjgen,  hydrogen,  photpharetted  hydroffen,  fluo^ 
feittdt)Jttid  fluo4>oriu)ie  gosesy  but  these  BubsUnces  had  hitherto 
resisted  all  powers  of  cowdenisatioii  th&ttfae  authothad  beenab)^ 
to  apply  to  them.  With  respect  to  the  latter  gas,  this  seesoed 
to  arise  from  itd  ^at  affinity  for  sulphuric  acid,  as  discovered  by 
I)r.  J«  DavTy  which  is  so  great,  that  it  eveti  carries  up  that  acid 
with  it,  in  the  form  of  vapour.  Mr.  Faraday  intimated,  howevef, 
that  he  should  proceed  with  these  experiments. 

GEOLOGICAL    SOCIETY* 

April  4. — ^Two  notices  were  read  on  a  Recent  Ligneous  Petri- 
faction.   By  the  Rev.  J.  J.  Conybeare,  MGSi 

A  notice  was  also  read,  respecting  a  Mass  of  Quartzose  Fer- 
ruginous Sandstone,  occurring  in  the  Limestone  near  Bristol. 
By  George  Cumberland,  Esq.  Hon.  MGS. 

April  i8.-^A  letter  was  read,  containing  "  A  l)e«cription  of 
Two  New  Species  of  Encrinus  found  in  the  Mountain  Lime- 
stone nettr  Bristol.'^    By  the  same. 

A  letter  was  also  read,  "  On  the  Geolwy  of  Pulo  Nias,  an 
Island  on  the  Western  Side  of  Sumatra.^'  By  Dr.  Jack.  (Com- 
municated by  H.  T.  Colebrooke,  Esq.  MGS.) 

A  papef  tvas  read,  "  On  the  Geology  and  Geography  of 
Sumatra,  and  some  of  the  adjacent  Islands.**  By  Dr.  Jack. 
(Communicated  by  H.  T.  Colebrooke,  Esq.  MGS.) 

ASTRONOMICAL    SOCIBTY. 

Aj>ril  11. — A  letter  was  read  from  M.  PastOfff  to  tiie  late 
.  President,  on  a  Photosphere  observed  at  Buckholts,  in  Germany, 
round  Venus,  Jupiter,  and  Saturn. 

At  the  same  meeting  was  read,  an  Extract  of  a  Letter  from 
TMf.  Litth)w,  Director  of  the  Imperial  Observatory  at  Vienna,  to 
Tthe  Foreign  Secretary,  relative  to  the  Cause  of  certain  DisCre- 

fiancies  in  Astronomical  Observations ;  on  the  Construction  of 
nstruments,  and  on  Correction  for  Refraction. 


Article  XVI. 

"Scientific  intelligisnce,  and  notices  of  subjects 

CONNECT£I>    with    SCIENCE. 

I.  AUcanet  at  a  Test, 

Dr.  Robert  Hare,  of  Philadelphia,  finds  that  the  colour  of  alkanet 
;iDay  be  used  instead  of  litmus,  producing  the  same  phenomena,  but  in 
a  reversed  order;  for  the  alkanet  infusion  is  4n8de  blue  by  an  alkali, 
«nd  restored  by  an  acid,  instead  6f  being,  as  in  the  case  of  fitmus,  red- 
dened by  an  acid,  and  restored  by  an  aUodi*    Thus  «s  the  wie  is  iadi- 
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t«ctly  a  test  for  a1ka1ie>,  eo  is  the  other  fur  aciils.  When  iiiliuion  of 
alkai.et  la  made  blue  for  tlie  latter  purpose,  the  snialletit  quantity  of 
alkali  ehould  be  used  that  is  adequate  to  the  effect,  in  order  to  itreGerre 
th&d^hcaey  of  the  test. — (American  Journal.) 

'■■H;  Ann}i/sis  if  the  Mineral  Waters  nfCnrhbad.     By  M.  Berzelius. 

Tl^eBe  n'aters  deposit  a  calcareous  tufa,  of  a  striated  crystalline  tex- 
lore,  which  possesses  all  the  characters  of  arragonite.  Prof.  Stro- 
meyer's  discovery,  that  arragonite  always  contains  strontiao,  induced 
M.  Berzelius  to  search  for  that  earth  in  this  tufa,  and  in  the  waters  by 
which  it  is  deposited ;  and  he  has  succeeded  in  finding  a  small  quantity 
of  it  in  both.  Tlie  following  is  the  genoi-al  result  of  his  analysis  of  the 
waters  of  the  principal  spring,  called  the  Spntdsl. 

In  1000  pans  of  the  water,  there  are  of 

Sulphate  of  soda 2-5871* 

Carbonate  of  ditto 1'25200 

Muriate  of  ditto 1«4893 

Carbonate  of  lime 0-31219 

Fluate  of  ditto 000331 

Phosphate  of  ditto 0-00019 

Carbonate  of  strontian 0-00097 

Carbonate  of  magnesia 018221 

Phosphate  of  alumina 0-0003* 

Carbonate  of  iron 00042* 

Silica O'Cr^O-l. 

5-46656 

With  tracee  of  carbonate  of  manganese. — (Ann.  de  Chira.  et  de 
fhys.  xKi.  246.) 

'&t.  T'oihergillian  Prise  Medal  to  be  given  by  the  Medical  Society  of 

.  London,  Ball-court,  Fleet-street. 

yjjn  conformity  with  the  will  of  the  late  Dr.  Anthony  Fothergiil,  tlie 
Society  resolve  to  give  annually  to  the  author  of  (he  best  dissertation  on 
a  subject  proposed  by  them,  a  gold  medal,  value  20  guineas,  culled  the 
"  Fo^iergillian  medal,"  for  wliich  the  learned  of  all  countrieB  ore 
invited  as  candidates. 

1.  Each  dissertation  offered  for  this  prize  must  be  delivered  to  the 
Registrar  in  the  Latin  or  English  language,  on  or  before  the  Slst  day 
«f  December. 

2.  With  it  must  be  delivered  a  sealed  packet,  with  some  motto  or 
device  on  the  outside  ;  and  within,  the  author's  name  and  designation; 
and  the  same  motto  or  device  must  be  put  on  the  dissertation,  that 
tbe  Society  may  know  how  to  address  the  successful  candidate. 

3.  No  paper  in  the  hand-writing  of  the  author,  or  with  hia  name 
affixed  can  be  received;  and  if  the  author  of  any  paper  shall  discover 
himself  to  the  Committee  of  Papers,  or  to  any  member  thereof,  such 
paper  will  be  excluded  from  all  competition  for  the  tnedah 

4.  The  prize  essay  will  be  read  before  the  Society,  at  the  meeting 
preceding  the  Anhiveraary  Meeting  of  the  Society,  in  March,  1824, 

-.5,  The  prize  medal  \f  ill  be  presented  to  the  successful  candidate,  or 
iiU  tabstitute,  at  the  Antiiversaty  Meeting  of  the  Society. 
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6.  All  the  diBserta^Ds,  the  succenful  one  excepted,  willj  if  desired, 
be  retarned  with  the  sealed  packets  unopened. 

One  dissertaUon  only  on  the  subject  "  Dropsy,"  proposed  by  the 
Society  for  the  Fothergillian  medal*  to  h^ye  been  adjudged  in  March^ 
1823,' haying  been  presented,  the  Society  thinking  it  probable  tbat  from 
the  recent  establishment  of  the  prize,  i|  had  not  been  sufficiepUy  niade 
known  to  the  medical  faculty,  have  deferred  the  adjudication  of.  the 
prize  for  the  best  dissertation  on  the  subject  of  "  Dropsy/'  to  another 
year. 

The  subject  of  the  Essay  for  the  gold  prise  of  the  ensmng  year  is 
**  Diseases  of  the  Spine." 


Article  XVI L 
NEW  SCIENTIFIC  BOOKS. 


pmarAEiifo  rom  pubucatioit, 

Mr.  Goldsworthy  Gumev  is  about  to  publish  a  Series  of  Lectures  od 
the  Elements  of  Chemical  Science*  lately  deliTered  at  the  Surrey 
Institution. 

Mr.  Oliver  has  in  the  press,  Popular  Observations  on  Muscular 
Contraction,  with  a  Mode  of  Treatment  of  Diseases  of  Limbs  associated 
therewith. 

In  the  press,  a  Translation  of  De  Humboldt*s  Geognostical  Essay 
on  the  Supeiposition  of  Rocks. 

Dr.  Antommarchi,  formerly  Professor  of  Anatomy  in  the  University 
of  Pisa,  and  Surgeon  to  the  late  Ex-tlmperor  at  St.  Helena,  is  publish- 
ing an  Anatomical  Work,  to  be  comprised  in  80  Plates,  representing 
the  whole  Structure  of  the  Human  Body,  except  the  Integuments,  in 
Figures  of  the  natural  Size.  \Aji  explanatory  and  descriptive  Sketch 
will  be  added  to  every  Plate  in  which  the  muftiplicity  of  figures  might 
otherwise  create  confusion.  The  Work  is  edited  by  M.  Te  Comte  de 
Lasteyiie. 

Mrs.  Holdemess  is  employed  on  a  Work  on  New  Russia,  being  some 
Account  of  the  Colonization  of  that  Country,  and  of  the  Manners  and 
Customs  of  the  Colonists. 

9  m 

itin  puiuraBD.  - 

A  Journal  of  a  Voyage  to  the  Northern  Whale  Fishery,  including 
Researches  and  Discoveries  on  the  Eastern  Coast  of  West  Grreenlan<£ 
made  in  the  Summer  of  1822,  in  the  Ship  Baffin,  of  Liverpool.  By  W. 
Scoresby,  Jun.FRSE.  Commander.    With  8  Plates.    Svo.    16i.      \ 

Dendrologia  Britannica,  or  Trees  apd  Shrubs  that  will  live,  in  the 
bt)en  Air.  of  Britain  throughout  tlie  Year.  By  P.  W.  Watson.  Royal 
8vo.  Parts  t.  to  IV.  4j.  6d.  each.  Each  Number  contaios  8  coloured 
Enj^vings. 

Hortus  Cantabrigiensis,  or  an  Accented  Catalogue  of  Flanti^Tndf- 
gep6us  and  Ea^otic,  cultivsrted  in  the  Can^ridee  Botai)ic  Garden.  By 
the*  late  J.  Donn,  FLS.  and  ^S.  Tenth  Eftion;  with  nupieroiii 
Corrections  and  Additions,  by  John  Lindley,  F|Lrd.  &c«  8yo.    JlOif.G^ 


r      " 

'  en  a 


Stemenu  of  Experimenwl  CJiemwtry.  By  William  Heniy,  MD- 
mS.  ic.  The  Ninth  Edition,  greatly  enlarged  and  recompned 
throughout.  Illustrated  with  10  Plaiea  by  Lonny,  and  numerous 
Woon-culs.     In  2  Vols.  S»o.     W.  1+s. 

Narrative  of  a  Joumey  from  the  Shores  of  Hudson's  Day  to  the 
Mouth  of  the  Copi>er  Mine  Ri»er,  and  thence  along  the  Coast  of  the 
Polar  Sea,  *c.  By  Capt.  John  Franklin,  UN.  Commander  of  tha 
Expedition,  With  an  Appendix  containing  Subjects  of  Natural  HJg^ 
tory,  &c.  by  J-  Richardson,  MD.  Surgeon  to  the  Expedition,  and 
othns.  IDuatraied  b>-  4  Maps.  S  Plates  of  Natural  History,  and  24 
Engravings  by  Finden,  ftooa  Drawings  by  Lienta.  Bact  and  HMd, 
♦to.     +/.4i. 

Among  the  new  productions  at  the  present  Leipzig  Fair,  is  the  first 
Volume  of  MM.  Martin  and  Spix's  Travels  m  Braiil,  during  the  Years 
1817,  ISIS.  1SI9,  and  1820;  with  an  Alias,  in  imperial  Folio,  of  15 
LhbogTsphic  l^ates  of  Portraits,  Views,  Geological  and  Botanical 
ChartTi  Sec.  This  Volume  contains  their  Travels  though  Rio  Janeiro, 
Si.  Paul,  Minn  Gent*.  Goyu,  Bahia,  &c. 

Abo'—  A»™™ha  Vimi  <juK  in  Itinere  jussu  etauspiciis  Max.  Jos.Bav. 
•H  per  Bfuiliam  itucepto  obgerravit,  et  depingi  curavit  Dr.  Joannes 

I  m  Iliaere  juatu  et  ausptciis  Max.  Jos.  Bav.  Regis 
et  depingi  curavit.  Dr.  Carolus  de  Miirtin,     100 


E%r 


Tkc  V^^Atw  JUfMwIoiy.  or  Monthly  Mhcellmy  of  Esotlc 
KMoralHlMHT,  c«««W'g  of  e'eS'»"''7  coloured  Plates,  with  sppto, 
_^„  a^adto  ^  f*^  Deecnptions  of  the  most  coriods,  gewce. 
Tr — 3ypwdtttWOSo''Nature  that  have  been  recently  discorered 
Biftto  World.    By  E.  Donovan,  FLS.  &c. 


Article  XVIII.  ,jfl 

NEW  PATENTS.'  ^| 

,  f^  of  Rtiven-row,  Mile  End  Middlesex,  „a,ter  mariner,  (or 
t,iKll>^  »f  constructing  the  bottom,  of  merchant.*ip.    and 
J^5,  Ite  pomps  so  «i  to  prevent  dan,age  to  the  cargoes  by  thi  hllgc 

•^%ijk,ofOldBroad.slteet,  merchant,  for  certain  improvement. 

..dime  for  washing,  cleansing,  and  whitening  cotton,  linen  Sk 

"jrtrfengarment.,  or  piece  good..— Jan.  20.  nen,  suk, 

W.  Gl<»s.ge,  of  Leamington    Prior.,  War.ick.hir.,  chemi.t  «id 

4,^  for  a  portable  alarnni,  to  be  attached  to,  and  detached  from 

cVl*""?  '"''"••  ■"J^vbali  m.y  be  resulated  to  take  effect  at  5 

1    i^ period  of  time.— Feb.  il.  tci  at  any 

I, '^Il.Pii't'Wge,  of  Dowbridge,  near  Stroud,  Glonce.ter.hiro  dver  for 
I  **!"J"°" '".,  ;!"''"S  »'  «ti'ng  of  steam-boiler,  or  other  copper. 
I  »l»i"°';"<l™W""™e  »f  f"«l  -ill  be  effected,  and  the  ,K 
■  ajleRCCtually  consumed.— Feb.  I*.  o  •"'■.t 

a  »rnll.r,  of  Bath,  Somer„t.l,ire^  coach-builder,  for  «,  improvment 
f  ^llFeb'^8.'     ""'  ""^'  •>'»'"'»'•«  -hem  to  two- 
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REMABKS. 


Third  JfoMM.— 1.  Fine.  2.  Gloiidy.  S.  DriaUng  nin  s  a  ftuious  gale  of  wind 
ten  die  NW  all  nigjbi.  4.  The  wind  mirtinued  to  Uow  with  gnat  ▼iolcace  aD  di^. 
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JUNE,  1823. 


Article  I. 


A  new  and  easif  Method  of  ascertaining  the  Degree  of  Tempera-- 
ture  at  which  Water  is  at  its  Marimum  'Deftsitt/.  By  Mr. 
James  Crichton.  i.    -   '^ 


1 1 


a.-  « 


(To  the  Editor  of  the  Annals  qf  Philosophy,) 


SOL.  Glatgaw^  Majf  2^  \ms. 

Having  lately  been  much  engaged  in  determining  the  specific 
gravidas  of  certain  flnidsv  by  meads  of  adjusted  %idls  of  glass, 
and  being  satisfied  that  for  simplicity  and  accuracy^  no  method 
whatever  is  nearly  so  good ;  I  was  led  to  think^'th«li'>MiotlMDr 
important  >  point  could  thereby  with  ^reat^r  c^rt^inty  be  ascer- 
tainedy  than  by  any  mode  yet  adopted.  This  is  to  determine  the 
temperature  at -which  water  attains  its  ixtikiimrum  density. 

Of  lU' who < have  hitherto  allampted  'to  deeide^this  question, 
whether  British  or  foreign  philosophers,  no  one  seems  to  speajc 
with  the  precision  which  might  be  desirable,  of  the  degree  at 
which  the  phenomenon  takes  place.  The. French  say  it  is 
between  4  and  5  of  Celsius,  thus  admitting  an  uncertainty  of 
about  2^  of  Fahrenheit;  some  in  our  own  country  think  it  is  at 
39,  while  others  place  it  at  40. 

Any  person  who  is  aware  of  the  many  sources  of  error,  and 
of  the  va^ue  nature  of  the  requisite  compensations,  will  not  won- 
der uttilMi^- indecision;  th^  diffiauU«..al<>nei,  t^.f  maintaioiog  am 
uniform  temperature,  throughout  a  large  or  deep  body  of  water 
is  very  considerable ;  hence  the  bulkiness  of  the  solid  used  by 
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the  French  ibr  this  purpose^  having  been  a  cylinder  nine  inches 
in  diameter,  and  of  the  same  height,  must  have  rendered  it  a 
matter  of  uncommon  difficulty  in  the  quantity  of  water  neces- 
sary. Whether  this  uniformity  existed,  at  the  moment  of  its 
greatest  apparent  gravity,  may  adnUt  of  some  doubt,  however 
carefully  and  constantly  the  thermometer  may  have  been 
observed;  besides,  air-bubbles,  which  it  would  be  almost  impos- 
sible to  see  or  remove,  might,  have  considerably  increased  the 
buoyancy  of  the  suspended  solid.  To  estimate  the  compensa- 
tions for  expansion,  in  the  above-mentioned  method,  is  perplex- 
ing, and  for  the  mode  by  the  we^ighing  bottle  is  still  more  so ;  but 
to  ascertain,  the  quantify  of  hygrometric  humidity^  which  pro- 
fusely and  rapidly  fixes  on  the  exterior  surface  of  a  bottle,  at  so 
low  a  temperature  as  40,  is  perhaps  from  several  causes  imprac- 
ticable* A  hope  of  being  able  to  assist  in  obviating  these  embar- 
rassments, induces  me  to  present  a  new  metliod  of  determining 
this  point. 

Having  frequently  observed  that  a  very  small  alteration  of 
temperature  in  a  fluid,  destroyed  tha  precise  poise  of  a  solid  in 
that  fluid,  and  that  an  extremely  minute  increase  or  diminution 
of  gravity  in  the  solid,  has  a  similar  eflect ;  it  was  easy  to  per- 
ceive, that  if  water  is  of  a  certain  gravity  just  above  freezing,  and 
that  if  it  become  heavier,  with  an  increase  of  temperature,  before 
it  reach,  say  for  example,  50,  then  it  is  manifest,  that  at  sotne 
included  degree,  water  must  of  necessity  poise,  or  sustain,  s^  ball 
or  solid  of  greater  specific  gravity,  than  it  will  do  at  any  other 
point  in  the  supposed  interval. 

My  first  attempt  to  ascertain  this  point,  evinced,  that  a  ball 
which  was  just  poised,  at  about  33,  had  the  same  property  near 
61 ;  this  gave  ^  for  the  point  of  greatest  density,  taking  the 
hftlf  of  the  intervening  degrees  as  additive  to  33,  or  the  reverse 
from  51,  since  all  auUiorities  seem  to  agree,  that  the  expansion 
is  the  same  for  equal  intervals  of  temperature,  on  both  sides  of 
the  maximum. 

It  may  be  supposed,  that  to  adapt  a  ball  of  the  greatest  pos- 
sible specific  gravity  which  water  can  sustain  at  iti  greatest 
gravity,  would  be  the  next  endeavour ;  it  was,  but  so  infinitelv 
Uttle  is  the  variation  of  the  gravity  of  water,  for  about  a  half 
degree  on  either  side  of  the  maximum  point,  that  although  I 
have,  more  than  once,  diminished  the  gravity  of  balls  which 
were  too  heavy,  by  a  quantity  so  minute,  as  not  to  amount  to 
the  6000th  part  of  a  grain,  or  just  as  little  as  I  could  by  any 
means  ^rind  ofl*,  still,  on  tnal  at  the  proper  range  of  tempera-, 
tures,  it  was  found  that  the  mark  had  always  been  overshot* 
This  then  was  relinquished  as  a  hopeless  task. 

.  As  it  had  not  however  escaped  notice  in  the  course  of  these 
experiments,  that  the  further  the  temperature  of  water  was 
removed  from  that  of  the  greatest  gravity,  the  ball  rose,  or  fell, 
wHh  celerity  jnst  commensurate  to  the  number  of  degrees  which 
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the  exiMhig  iemperatiire  was  above,  or  below,  that  of  the  desi- 
derated degree :  thki  therefore,  affords  some  idea  of  the 
approach  to,  or  retrocession  from,  the  temperature  in  question; 
but  there  is  a  better,  and  perhaps  conclusive  proof  of  its  place  iii 
the  scale,  which  I  shall  now  describe. 

i  took  a  glass  jar,  2  inches  in  diameter,  and  3^  in  depth ;  into 
this  was  put  distilled  water  to  the  depth  of  2^  inches,  and  cooled 
down  to  near  the  freezing  point,  but  carefully  prevented  from 
congealing,  as  the  disengagement  of  air-bubbles  from  the  iccf, 
when  fluidity  took  place,  would  have  frustrated  the  experiment; 
into  this  was  put  a  oall,  previously  well  wiped  with  a  silken* 
cloth,  and  immediately,  by  means  of  a  clean  nook  of  ^lass,  liftedj 
but  not  rapidly,  twice  or  thrice  out  of  the  water;  this  cleared  "ft 
of  any  air-bubbles,  which  though  imperceptible,  might  have 
been  adhering  to  its  surface.  The  ball  now  fell  to  the  bottom  of 
the  jar,  whicn  as  usual  was  convex,  but  had  a  small  flat  surface 
on  the  summit,  to  which  the  ball  was  led,  and  there  it  rested. 
In  the  water  there  were  suspended  two  very  accurate  and  sensi- 
ble thermometers,  the  bulbs  being  at  the  middle  of  the  water  as 
to  depth,  and  just  so  far  removed  from  its  diametrical  centre,  as 
not  to  be  in  the  path  of  the  ball  when  it  rose. 

In  these  circumstances,  the  lower  end  of  the  ball  was  care^ 
fidly  watched  with  a  large  reading  glass,  and  at  the  moment  of 
its  quitting  the  bottom  of  the  jar,  the  thermometers  were  exa- 
mined, and  the  degree  noted ;  when  the  ball  had  risen  about 
one*fottrth  of  an  inch  a  small  rod  was  cautiously  let  down,  and 
without  agitating  the  water,  gently  made  to  touch  the  ball ;  it  of 
course  descended,  but  instantly  rose  ;  this  is  a  very  delicate  part 
of  the  e^tperiment,  and  if  overdone  loses  its  effect.  It  was  fVe^ 
quently  repeated,  and  the  ball  always  reai^^nded  with  accele<» 
fated  velocity. 

The  thermometers  indicating  an  increasing  temperature,  the 
ball  finally  became  stationary  at  the  suriace  of  the  water ;  froni 
time  to  time  it  was  slightly  touched  as  before,  but  in  proportion 
as  the  temperature  rose  beyond  a  certain  point,  the  tendency  of 
liie  ball  to  ascend,  after  these  strokes,  obviously  diminished, 
judging  by  the  velocity  with  which  it  did  so ;  its  upper  extre- 
mity, when  examined  with  the  magnifier,  plainly  seemed  to 
press  as  it  were  more  and  more  feebly  on  the  surface  of  the 
water,  till  at  last,  a  fine  thread  of  separation  became  visible  ;  th^ 
degree  by  the  thermometers  wasagieiin  marked,  and  as  they  con- 
tinued slo'Wly  to  rise,  the  ball  gradually  fell  to  the  bottom  of  th^ 
jar.  .. 

From  many  similar  experiments  I  hiive  concluded  that  42  ii4 
extremely  near  the  trtie  point  of  the  greatesrt  dertsity  of  water ; 
my  most  satisfactory  trials  never  gave  S-lOths  of  a  degree  l^s 

*  In.  an  eycptrimcDt^iuch  d^cwf,  this  mnat  beaUeiided  to^  ai  linon  nerec  iai^  to 
l^xeiUqreii.Qa.whBteTer  is  wiped  wiUi  it;  tlieic  will  detain  air  epcugl^  to  j^^rukftthf 
dforts'oftheeJitpeHmenteTm  ttecasehboTti  •'       •■  ,      t 
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nor  more,  1)tit  at  present^  I  am  rather  inclined  to  place  it  a  Tery 
little  above  42  ;  a  trial  I  made  in  very  favourable  circumstances 
a  few  days  ago,  gave  for  the  first  appearance  of  the  rising  of  a 
baU  37*5y  and  for  that  of  its  sinking  46*3,  these  make  the  point 
in  question  41*9;  the  local  temperature  was  46'8i  but  the  baro- 
meter having  been  at  only  29*4,  the  above  41*9  may  be  held 
perhaps  too  low.  These  experiments  were  made  with  balls 
adapted  to  all  the  intervals  trom  33 — 51  to  39 — 45,  yielding 
however  great  uniformity  of  results. 

As  I  cannot  ahficipate  whatobjections,  or  if  any,  can  be  made 
to  this  method  of  ascertaining  a  curious  and  not  unimportant 
|K>inty  I  shall  allude  to  one  only ;  that  is  error  from  expansion  of 
the  ball,  and  consequent  increase  of  its  volume ;  but  as  the 
whole  range  required  does  not  exceed  4^  or  5^,  on  either  side  of 
a  starting  point,  and  though  it  were  granted  that  the  expansion 
of  glass  is  the  same  for  4^  about  temperature  42,  as  it  is  for  180% 
that  is  from  freezing  to  boiling  of  water,  as  determined  byM.de 
Luc  and  others,  the  expansion  for  these  4°  must  be  so  extremely 
little,  as  not  by  any  means  to  a£fect  the  decision  in  any  consi- 
derable part  of  a  degree. 

But  were  the  expansion  of  glass  in  the  above  range  even  ten 
times  what  it  is,  still  it  must  in  effect  be  cancelled,  for  taking  42 
as  the  point  where  this  expansion  in  the  present  case  nmst  be 
assumed  as  incipient,  and  granting  that  at  say  33,  a  ball  just  hdd 
in  poise  has  become  less,  that  is  Aeavier  specifically,  some  dcgi^ee 
above  33,  for  example  34,  where  water  is  denser,  must  really  be 
'what  the  ball  virtually  indicates ;  again,  if  at  51  the  same  ball 
poises,  then  -by  a  parity  of  reasoning  the  ball  is  now  said  to  be 
increased  in  volume  beyond  what  it  was  at  42,  or  it  is  too  light, 
therefore  it  must  indicate  too  high  a  degree,  or  it  reaUy  shows 
that  the  ball,  supposing  it  inexpansible,  would  have  stood  at-a 
lower  degree  or  clenser  medium,  which  call  for  instance  50 ;  so 
that  by  me  one  extreme  thus  correcting  the  other,  the  conclusion 
to  be  drawn  is  the  same  as  in  the  case  of  altogether  neglecting 
the  expansion. 

The  low  temperature  of  the  atmosphere  when  these  experi- 
ipents  were  made,  gave  confidence  that  no  current  upward  or 
downward  moved  the  water;  besides,  a  few  very  minute  parti- 
cles of  dtist,  just  visible  in  different  parts  of  it,  remained  entirely 
motionless  during  the  whole  operation. 

My  first  trials  on  this  subject  were  made  with  spherical  balls, 
half  an  inch  in  diameter,  having  a  depending  stalk  of  about  an 
equal  length  ;  but  to  obviate  the  possibility  of  error  from  dissi- 
milarity of  the  extremities,  I  latterly  used  solids  resembling  in 
shape  a  buoy  or  parabolic  spindle,  sharp  at  the  ends,  of  about  an 
inch  in  length  and  4-lOths  in  diameter.  This  shape  gaveanother 
apparent  advantage,  that  is  of  meeting  less  resistance  than  a 
sphere  wh^n  utovinff  in  a  fluid,  and  in  order  to  ensure  perpendi- 
chiariiy  of  the  axis>  before  such  a  tntU  was  hieFmetically  si^al^d,  a 
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small  globule   of  mercury  was    introduced,    which  peifectly 
answers  that  pui'pose. 

As  the  momentum  of  an  ascending  ball  is  very  apt  to  cause  its 
upper  extremity  to  rise  above  the  water,  and  however  free  of 
any  thing  unctuous,  it  will  there  remain  too  Ion?,  a  slight  tap  or 
blow  by  a  small  hammer,  on  the  under  side  of  the  table,  will 
obviate  this  incident. 

In  cooling  water  for  such  experiments,  it  ought  to  be  kept  as 
still  as  possible ;  agitation  to  procure  uniformity  of  temperature 
has  a  bad  effect  by  charging  it  with  air  ;  bubbles  may  settle  on 
the  ball  during  the  experiment,  and  must  be  closely  watched  for, 
as  their  effect  may  be  apprehended,  if  detected  occasionally  rising 
through  the  water.  Knowing  the  degrees  at  which  a  ball  might 
be  expected  to  rise  or  fall,  I  have  frequently  Ufted  it  to  the  sur- 
face of. the  water  a  short  time  before,  in  order  to  free  it  of  any 
thing  which  though  imperceptible  might  have  affected  its  gra- 
vity. The  thermometers  were  sometimes  placed  one  at  the  top, 
and  the  other  at  the  bottom  of  the  vessel,  in  order  to  ascertam 
beyond  doubt  the  temperatures  at  the  initial  points,  or  the 
extremes  of  the  above-mentioned  intervals. 

When  it  was  considered  how  uncertain  the  indications  might 
have  been,  had  I  succeeded  in  adjusting  a  ball  to  seeming  ecjui- 
librium  at  the  maximum  gravity,  owing  to  the  minute  variations 
near  that  point,  there  was  Uttle  cause  for  regretting  my  failure, 
especially  when  the  method  by  varied  extents  of  intervals  seems 
so  saitisfactory ;  still,  since  writing  the  above,  another  effort  was 
made,  when  the  following  appearances  took  place. 

Water  in  the  jar  being  near  42,  and  the  ball  as  seen  by  the 
naked  eye  in  apparent  equilibrio,  it  was  observed  with  the  read- 
ing glass  as  seen  over  a  slight  scratch  on  the  side  of  the  jar ;  it 
was  then  very  slowly  descending ;  having  two  or  three  times 
breathed  on  the  part  of  the  jar  nearest  the  ball,  the  consequent 
dimness  was  removed  by  a  camel  hair  brdsh,  but  before  this 
could  be  done  and  the. eye-glass  applied,  the  ball  had  decidedly 
be^un  to  ascend,  which  it  continued  to  do  for  a  few  seconds, 
and  after  a  momentary  pause  again  began  to  fall.  This  was 
repeated  several  times,  the  thermometer  meanwhile  ranging 
from  42  to  42'6 ;  from  this  and  other  circumstances,  I  with  due 
deference  incline  to  think,  that  42*3  is  very  near  the  true  point 
in  the  scale  of  temperature,  where  the  maximum  density  of  water 
4;akes  place.  In  this  last  trial  it  may  not  be  improper  to  men- 
tion, that  the  increment  of  weight  producing  the  approximating 
effect,  was  a  mere  speck  of  leaf  gold,  attached  to  the  side  of  the 
ball  by  means  of  spirit-yarnish,  and  fixed  by  applying  a  mode- 
i;ate  heat. 

Having  thus  given  an  explicit  account  of  these  experiments, 

apology  on  my  part  for  haying  too  minutely  done  so,  will  be 

deemed  quite  unnecessary  by  any  one  who  repeats  them^  ,  I 

'  shall  only  add^  that  the  thermometers  baying  been  ip^de  pur- 
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fQ^dy  for  thaexp^rimetit,  I  have  perfect  reliance  on  their  indi- 
cations. The  smallness  of  the  apparatus  and  its  extreme  simr 
nlicity,  render  the  determination  of  the  point  wherever  it  is  to 
pe  placidd,  a  very  plain  matter.  This  I  submit  to  those  who  are 
oapable  of  availing  theinselvea  of  the  means  it  affords>  and  who 
ire  qualified  for  appreciiatin^  its  powers. 

Jambs  Cbicuton. 
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Article  IL 

On  a  Salt  composed  of  Sulphuric  Acid,  Peroxide  of  Iron,  und 

Ammonia.    By  Dr.  Forchhammer. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  SIR,  Copenhagen^  Jpril  8,  IS23, 

Having  prepared  a  solution  of  gold  by  means  of  nitric  acid 
and  muriate  of  ammonia,  and  precipitated  the  gold  by  protosul- 
phate  of  iron,  in  order  to  determine  whether  any  further  por- 
tion of  gold  might  be  obtained  by  evaporation,  the  soliition  was 
concentrated  to  the  consistence  of  a  syrup,  and  suffered  to 
remain  for  a  month,  when  beautiful  octohedral  crystals  of  a  wine 
yellow  colour  were  formed  on  the  sides  of  the  vessel,  It  first 
occurred  to  me  that  this  salt  might  be  a  peculiar  compound  of 
sulphuric  acid  and  peroxide  of  iron ;  but  isoon  discovered  that 
it  also  contained  ammonia,  and  that  it  was  an  alum  in  which 
peroxide  of  iron  supplied  the  place  of  alumina. 

This  salt  is  soluble  in  about  three  times  its  weight  of  water  at 
60^,  and,  by  repeated  crystallization,  it  m^y  be  obtained  per- 
fectly colourless ;  the  regular  octohedron  is  the  most  usual  lorm 
of  this  salt,  and  although  the  cubo-octohedron  sometimes  occurs, 
1  never  obtained  any  perfect  cubes. 

Fifty  parts  of  this  salt  were  dissolved  in  water,  and  precipi- 
jtated  by  nitrate  of  barytes,  60'33  of  sulphate  of  biarytes  were 
'obtained,  containing  17*298  of  sulphuric  acid  =  34*596  per 
cent.*  ^    '     ^     ^ 

One  hundred  parts  of  the  salt  were  dissolved  in.  water,  and 
decomposed  by  ammonia,  the  precipitate  was  digested  during  24 
hours  m  a  solution  of  soda,  and  this,  upon  the  addition  of  munate 
of  ammonia,  deposited  slight  traces  of  alumina,  which  increased 
by  ebullition,  and  weighed,  when  dry,  026  part.  In  another 
experiment,  from  60  parts  of  the  salt,  0*1 9  of  alumina  was 
obtained.    The  oxide  of  iron  after  being  redissolved  in  muriatic 

*  Jn  tliis  and  the  ibl^wing  calculations,  the  proportions  are  gven  from  Bentt)iilt*8 
tobies  (Stockholn],  1^18).    If  the  inore  simple  -nwnbers  of  Th.  Thomson  are  a^>pted, 
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aeid  and  precipitated  by  ammoma  if  eigfaed  in  the  flrtt  expert 
ment  16*37.  From  50  parts  of  the  salt  in  two  subsequent  expe- 
riments; I  obtained  8-32  and  8*2,  the  mean  of  whioh  is  8*233  a 
16*47  per  cent.  Fifty  parts  of  the  salt  were  exposed  for  three 
days  K)  a  temperature  near  that  of  boiling  water;  when 
weighed;  they  had  lost  21*74  ^  43*48  per  cent. ;  the  remaining 
powder  was  readily  dissolved  in  water,  excepting  a  very  smaU 
quantity  of  a  brownish-red  substance. 

t  found  great  difficulty  in  ascertaining  the  exact  quantity  of  am-» 
monia  contained  in  this  salt.  I  dissolved  100  parts  in  water,  added 
caustic  potash  to  the  solution,  and  subiected  it  to  distillation,  so 
as  to  pass  the  vapour  into  a  solution  of  nitrate  of  lead ;  although 
the  subnitrate  thus  precipitated  by  ammonia  is  nearly  insoluble 
in  a  solution  of  neutral  nitrate  of  lead ;  it  is,  however,  soluble 
in  water,  and  when  I  washed  the  filter  on  which  it  was  collected^ 
it  almost  entirely  disappeared.  I  attempted  to  expose  these 
solutions  of  the  subnitrate  to  the  action  or  carbonic  acid,  which 
decomposes  the  subnitrate  into  carbonate  and  neutral  nitrate, 
and  then  the  quantity  of  carbonate  of  lead  would  be  proportional 
to  the  quantity  of  ammonia  passed  through  a  neutFBi  solution  of 
the  nitrate;  this  method  did  not,  however,  succeed  much 
better,  nor  was  nitrate  of  mercury  employed  with  much  greater 
advantage.  At  length  on  comparing  the  numbers  for  sulphuric 
acid  anil  oxide  of  iron,  I  found  that  if  I  considered  the  persul-^ 
phate  to  be  composed,  according  to  the  proportions  indicated 
Dy  Berzelius  as  constituting  what  lie  terms  sulphas  ferricum,  one* 
fourth  of  the  sulphuric  acid  remained  uncombined  with  oxide, 
and,  I  conceive,  this  quantity  to  be  combined  with  ammonia. 

One  hundred  and  fifty  parts  of  the  salt  were  dissolved  in 
water  in  a  flask,  and  mixed  with  potash  sufficient  to  decom* 
pose  the  whole ;  a  glass  tube  was  adapted  to  the  flask,  and 
unmersed  into  a  solution  of  60  parts  of  the  salt  in  question ;  the 
mixture  in  the  flask  was  boiled  for  half  an  hour,  and  every  pre« 
caution  was  taken  to  prevent  the  escape  of  any  ammonia.  At 
the  close  of  the  experiment,  the  solution  through  which  the 
ammonia  had  passed  was  colourless;  it  slightly  restored  the 
blue  colour  of  reddened  litmus  paper,  but  this  efiiect  did  not  take 
place  nnless  the  paper  remained  for  some  time  in  the  solution  ; 
the  precipitate  had  a  yellowish  colour  indicating  an  admixture  of 
subpersulphate  of  iron  with  the  peroxide  ;  the  solution  and  pre« 
^ipitate  were  heated  in  a  close  vessel  for  24  hours  to  a  temper* 
ature  of  about  100° ;  the  yellow  colour  of  the  precipitate  nod 
now  disappeared,  and  it  seemed  to  be  pure  peroxide  of  iron;  the 
alkali  of  tne  solution  was  also  so  perfectly  expelled  that  it  did 
not  produce  any  effect  upon  reddened  litmus  paper ;  but  when 
mixed  with  a  reddened  solution  of  litmus,  a  very  slight  trace  of 
alkali  was  discoverable. 

The  oxide  of  iron  was  washed  until  the  water  passing  throu^ 
the  filter  ceased  to  affiM^t  the  solution  of  nitrate  o&tiaiyt^;  m^ 
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ogiide  was  afterwards  dissolTed  in  muriatic  acid,  and  again  tried 
with  nitrate  of  barytes,  which  occasioned  a  degree  of  tarbidness 
that  indicated  rather  more  sulphuric  acid  than  would  have  been 
required  to  saturate  the  very  slight  trace  of  alkali. 
;  it  was  thus  proved  by  direct  experiments  that  diree  parts  of 
sulphuric  acid  are  combined  with  peroxide  of  iron  and  one  part 
with  ammonia;  it  is  extremely  probable  that  the  excess  of 
sulphuric  acid  in  the  last  experiment  is  derived  from  some  per- 
sulphate of  iron  uncombined  with  ammonia,  and  upon  this  also 
depends  the  yellow  colour,  and  this,  as  already  mentioned,  may 
be  removed  by  repeated  crystallization,  a  little  subsulphate 
being  deposited.  The  salt  which  I  have  now  described  is  com- 
posed of 

Persulphate  of  iron  41-807  comp.  of  25-337  acid + 16-470  oxide 
Sulph.  of  ammonia  12*366  8-649  acid+  3-717  amm. 

Sulphate  of  alumina    0-870  0-610  acid + 00-260  alum. 

65043 

'.  Although  the  quantity  of  water  contained  in  the  salt  appeared, 
as  already  stated,  to  be  43-48  per  cent  by  direct  experiment,  yet 
it  is  well  known  to  be  difficult  to  deprive  a  salt  of  all  jthe  water, 
unless  it  be  heated  to  redness,  which  the  nature  of  this  sak 
would  not  admit  of»  If  we  assume  the^  ammonia  or  the  sulphuric 
acid  combined  with  it  to  be  one  atom,  23  atoms  of  water  will  sup- 
ply the  loss  in  the  analysis,  for  it  would  amount  to  44*947,  and 
the  loss  is  44*457.  It  is,  however,  to  be  observed,  that  the  esti- 
mate of  23  atoms  of  water  would  agree  with  the  analysis  of  the 
salt,  upon  the  supposition  that  the  whole  quantity  of  sulphuric 
acid  belongs  to  it ;  but  this  is  not  the  case ;  for  it  contains  some 
persulphate  of  iron  which  is  not  combined  with  ammonia,  and 
which  is  not  united  with  the  same,  proportion  of  water  as  the 
triple,  salt. 

.  On  closely,  examining  the  crystals,  I  observed  that  they  efflo>- 
resce  slightly,  and  become  brown  on  the  surface.  In  order  to 
decide  the  question,  I  employed  Dr.  Thomson's  methodof  cal- 
culating the  exact  quantify  of  nitrate  of.  barytes  necessary  to 
decompose  the  whole  of  the  sulphate  of  ammonia  andiron.  On 
the  supposition  that  it  contains  24  atoms  of  water,  11-83  parts 
of  sulpnate  of  iron  and  ammonia  would  exactly  decompose  13*06 
of  nitrate  of  barytes,  and  if  only  23  atoms  of  water,  then  11-61 
of  the  triple  salt  would  be  required  to  decompose  the  same 
quantity  of  the  nitrate.  The  crystals  employed  in  this  experi- 
ment were  rendered  perfectly  colourless  by  repeated  crystalliza- 
tion, and  when  decomposing  such  a  portion  of  them  by  means 
of  that  quantity  of  nitrate  ofbarytes  which  indicates  the  presence 
of  24  atoms  of  water,  I  found  so  Uttle  sulphuric  acid  remaining 
unacted  opoiiy  :that  wh^i^more  nitrate.of  barytes  was  added  no 
(bmb/dmrnm/mm  /occaiioiied  for  aevMral  >  mfautes.  •  • .  Thia^ ;  sliglit 
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excess  of  acid  was,  perhaps,  ot?ing  to  the  presence  of  {he  sniai 
quantity  of  sulphate  of  alumina,  for  this  salt  contains  more  wA* 
phurio  acid  than  the  triple  salt,  and  no  allowance  was  made  ift 
the  calculation  for  the  excess. 

If,  therefore,  we  neglect  the  alumina,  the  composition  qf  the 
salt  in  question  will  be 

Persulphate  of  iron 41*95 

Sulphate  of  ammonia 12*11 

Water 45-94 

lOO-OO 

I  conceive  that  the  salt  which  Mr.  Cooper  obtained  by 
dissolving  the  oxide  of  iron  precipitated  from  the  pemitraie  by 
ammonia  in  sulphuric  acid,  is  similar  to  that  of  which  I  haver 
nbw^ven  the  analysis.  The  q[uantities  of  sulphuric  acid  and 
peroxide  of  iron  are  nearly  in  similar  proportions  ;  the  greater 
quantity  of  water  which  he  assigns  may  be  accounted  for  oy  the 
ammonia  having  been  included  with  it. 

As  the  results  deducible  from  this  analysis  seem  to  agree  so 
well  with  M.  Mitscherlich's  idea,  that  peroxide  of  iron  and  alumina 
are  isomorphous,  and  afford  additional  proof  of  the  correctness 
of  his  views,  I  was  more  particularly  anxious  to  determine  the 
quantity  of  water,  with  as  much  accuracy  as  possible.  For 
iaithough  the  crystals  of  alum  belong  to  the  formes  limitcs  of 
Haiiy,  which  may  occur  in  crystals  of  very  diflFereut  substances; 
yet  if  in  two  sucn  compound  salts  there  exists  a  close  analogy 
between  their  component  parts  and  their  form,  it  deserves  atten* 
tion ;  and  on  this  account  I  subjected  alum  formed  of  sulphate  of 
fdnmina^  sulphate  of  ammonia,  and  water,  to  analysis.  One 
hundred  parts  of  this  ammoniacal  alum  were  dissolved  in  water, 
and  decomposed  by  nitrate  of  barytes;  the  sulphate  obtained 
weighed  104'46  =  35-90  of  sulphuric  acid ;  a  hke  quantity  of 
the  same  alum  decomposed  by  ammonia  gave  11*24  of  alumina. 
Ffom  the  known  composition  of  sulphate  of  alumina,  it  is  evi- 
dent that  one-fourth  of  this  sulphuric  acid  is  not  combined  with 
alumina,  and  it  must,  therefore,  be  united  with  the  ammonia, 
and  on  this  supposition,  the  composition  of  ammoniacal  alum 
will  be : 

Sulphuric  acid 35*90 

Alumina •  11*50 

Ammonia ....••    3*8() 

61*26 
Water  and  loss 48'74    ' 


■*««**- 


f 


100*00 

•  Making  sulphuric  acid  the  basis  of  the  calculation,  and  On 
ttCGOunt  of  the  great  weight  of  the  sulphate  of  bfeirytes  the  errors 
of  axperinftent  are  "diminished,  we  find  that  24  atoms  of  =  water 
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lurB\0qiial  to  48*68,  asming  with  the  above  result  -ti  neariy  as 
oMild  be  expected..  This  proportion  of  water  was  confirmed  by 
jmxiag  1 1*  16  parts  of  the  alum  with  a  solution  of  13*06  of  nitrate 
of  barytesy  wnich  are  the  proportions  required  by  calculation  on 
ike  supposition  that  the  salt  contains  24  atoms  of  water ;  there 
was  a  sught  excess  of  sulphuric  acid^  but  the  addition  of  nitratcf 
of  barytas  did  not  occasion  any  turbidness  for  some  minutes. 

This  alum  is,  therefore,  composed  of  three  atoms  of  sulphate  of 
alumina,  one  atom  of  sulphate  of  ammonia,  and  24  atoms  of 
water;  and  the  triple  salt  now  described  consists  of  3  atoms 
of  persulphate  of  iron,  1  atom  of  sulphate  of  ammonia,  and 
24  atoms  of  water ;  or  if  we  adopt  the  number  assigned  by 
Dr.  Thomson  to  peroxide  of  iron,  i  atom  of  tripersulphate  of 
ijron^  1  of  sulphate  of  ammonia,  and  24  atoms  of  water. 


Article  III. 

On  Clay  Slate  for  Road-making.    By  Mr.  W.  Stokes. 
(To  the  Editor  of  the  Annals  of  Philosophy^ 

SIR,  Harcourt'ttreet^  Dublin, 

In  many  parts  of  Ireland  is  found  a  species  of  clay  slate  which 
answers  remarkably  well  for  road-making.  This  clay  slate  may 
be  described  as  follows  : 

It  occurs  ttiassive;  colour  of  the  fresh  fracture,  a  dark  bluish- 
grrey.  The  colour  of  that  which  has  been  exposed  to  the  air  is 
a  brownish-red.  Lustre,  in  some  places,  greasy ;  in  some  exhi- 
biting brilliant  points :  a  few  places  have  a  blistered  appearance. 
Tlie  fracture  undulating,  slaty ;  yields  readily  to  the  Knife  ;  it 
feels  slightly  greasy ;  opaque  ;  specific  gravity,  2*6.  Before  the 
blowpipe,  it  melts  into  a  greenish  slag. 
.  The  advantages  which  this  stone  possesses  as  a  road  material 
'are  remarkable,  and.  might  seem  inconsistent  were  they  not  veri- 
fied by  experience. 

Although  easily  broken  it  does  not  form  light  dust  so  as  to 
rise  with  the  wind ;  it  is  not  readily  worked  into  mud  by  car- 
riage wheels  or  the  feet  of  cattle,  although  roads  made  of  other 
species  of  clay  slate  are  very  liable  to  this  defect.  Roads  formed 
of  this  peculiar  clay  slate  have  an  agreeable  smoothness  under 
the  horse's  feet,  and  seldom  exhibit  projecting  stones ;  neither 
do  they  throw  out  loose  stones,  which  is  a  common  defect  of 
our  limestone  Toadd.  They  preserve  their  evenness  in  decay 
remarkably,  continuing  smooth  when  only  aninch  of  gravel  re* 
mains  on  the  surface ;  they  are  so  porous  that.^ven.thQugh  they 
Mre  lost  their  c;^ntraIeIivatio);i^  water  idoi^SJ^^^' rest ioath^m* 
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-  :  The  material  it  not  favourable  to  the  growth  of  gnuui,  which  it 
anofcher  advantage;  roads  of  common  clay  slate  and  of  tisiestone 
are  often  edged  oy  a  grassy  bank,  which,  if  it  be  not  freq«ently 
removed,  confines  the  water,  and  so  forms  a  water-course  on  the 
road.  Garden  walks  of  this  material  are  durable  and  conve* 
Bienty  being  but  little  overrun  with  weeds,  but  it  must  be  con- 
fessed they  have  a  sombre  appearance. 

«  The  districts  in  which  this  material  is  employed  are  in  the 
eoonty  of  Down,  between  Downpatrick  and  Bdlynahinch,  Bal* 
lynahinch-  and  Clough  Banbridge  and  Tandaragee,  and  between 
Belfast. and  Bangor;  in  the  county  of  Armagh,  MariLetHill  and 
Armagh,  and  from  Armagh  to  Castle  Blayney,  in  the  county  of 
Monaghan.  In  the  south  of  Ireland,  between  Waterford  and 
Ross. 

The  stone  from  Dunmeniss,  near  Balljpahinch,  being  submit- 
ted to  analysis  in  the  usual  manner,  viz:  by  fusing  it  with  an 
alkali,  yielded  the  following  constituents  : 

SiUca 69-4 

Alumina  • .••.••..•• 17-4 

Lime. 2*1 

Ma^esia. • , • . .    2*2 

Oxide  of  iron  • « . .  • •  •  • 11*6 

Water  •  , » 6*4 

Charcoal  and  manganese  •  • Trace 

Loss.  •«  .•(^•••••H. «.«•••••«•»•    0*9 

^  1000 

William  Stokes* 
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Observations  on  Gas  Light  Establishments,  with  an  Account  of 
MUtt^  £jmrimettts  macus  to  determine  the  comparative  explosive 

..-  Force  ojCarburetted  Hydrogen  Gas  and  Gunpowder^  By  Sir 
William  Congreve,  Bart.  FHS.  &c.* 

The  first  observation  that  arises  on  taking  a  general  view  of 
ti^^^as  works  in  the  metropolis,  is  the  immense  extent  to  which 
ih?y  haye  now  been,  carried  since  the  year  1814,  when  there  was 
only  one  gasometer  of  14,000  cubic  feet  in  existence  in  Peteiv 
street,  Westminster,  belonging  to  the  chartered  company,  as  they 
.W^ere  turned  ^  the  only  company  then  established.  Whereas, 
^t  prqsQpt,  there  are  four  great  public  companies  established, 
j^vingi  altogether,  47  gasometeiV'M  wprk»  capable  of  contain^ 

'  ^Titim'Repdrto(mCFM'Iighti!E8te^  6rdere^t9b«p4ptji^.by,tbeQov«e 

of  CoDtokmS)  JHuch  tee,  ISSS, 


412  Sir  W.  Congreve  Oil  [JwiJf:; 

in^,  in  the  whole,  917^40  cubic  feet  of  gas,  supplied  by  1,313 
retorts ;  these  retorts  consuming  upwards  of  33,000  chaldrons 
of  coal  in  the  year,  and  producing  upwards  of  41,000  chaldrons 
of  <M>ke.  The  whole  quantity  of  gas  generated  annually  being 
upwards  of  397,000,000  cubic  feet,  by  which  61 ,203  private,  and 
7,268  public  or  street  lamps  are  now  lighted  in  the  metropoHs. 
In  addition  to  these  great  companies,  who  are  the  subject  of 
Urn  Reportf  as  being  placed  by  legislative  enactment  under  the 
cootrol  of  the  Secretary  of  State,  there  are  in  the  metropolis 
iMveral  private  companies,  whose  operations  are  not  included  in 
the  foregoing  statements ;  but  on  which  I  shall  feel  it'  right  to 
make  some  remarks  before  I  conclude. 

In  Table,  No.  8,*  will  be  seen  the  details  of  all  the  above- 
mentioned  totals ;  the  following  consideration  of  which  will,  I 
think,  point  out  the  importance  of  thus  having  collected  these 
particulars  into  a  single  point  of  view,  as  tending  to  regulate  the 
just  price  which  ought  to  be  charged  to  the  public  for  the  gas 
they  consume  ;  and,  at  the  same  time,  by  the  general  compara- 
tive view  thus  obtained  of  the  whole  system,  as  tending  to  induce 
every  company  to  adopt  the  best  mode  of  conducting  its  works. 
Presuming,  and  beUeving,  as  I  do,  in  the  correctness  of  the 
'particulars  of  information  given  me  by  the  different  companies,  as 
to  the  quantity  of  coal  consumed  in  their  retorts,  and  the  average 
workings  of  those  retorts  during  the  year;  it  appears,  by  a 
review  of  these  totals,  either  that  the  average  consumption  of 
gas  per  lamp,  allowing  for  waste,  is  not  so  great  as  is  generally 
stated  ;  or  that  the  quantity  of  gas  generated  from  a  chaldron  of 
coals,  is  greater;  or  that  the  average  times  which  these  lamps 
are  allowed  to  remain  lighted,  is  not  so  great  as  reported ;  for  if 
the  consumption  or  waste  of  gas  were  equal  to  what  is  generally 
believed,  or  the  quantity  proouced  were  not  greater,  I  find  that 
the  number  of  lamps  returned  could  not  have  been  Ughted  for 
the  times  stated. 

The  general  statement  made  by  the  companies  of  the  con- 
'  sumption  of  gas  for  each  lamp,  is  five  cubic  feet  per  hour ;  and 
that  of  the  produce  of  gas  per  chaldron,  something  less  than 
12,000  cubic  feet  per  chaldron  ;  now  allowing  full  12,000  cubic 
feet  per  chaldron  to  be  generated,  it  appears  that  the  average 
consumption  of  gas  per  lamp  in  the  hour  by  the  London  Com- 
pany, does  not  exceed  four  cubic  feet  and  a  half;  nor  is  tiie 
average  time  of  burning,  winter  and  summer,  for  private  lamps, 
more  than  four  hours ;  or  for  public  lamps,  more  than  nine  hours, 
which  is  below  the  supposed  average. 

By  Table,  No.  8,  it  also  appears  that  in  the  Citjr  of  London 
Gas  works,  the  consumption  of  gas  per  lamp,  allowing  the  same 
time  of  burning,  is  six  cubic  feet  and  a  half  per  hbur,  instead  of 
four,  as  above  stated.    It  is  evident,  therefore,  that  there  exists 

*  For  this  table,  as  well  as  other  interesting  particulan,  we  nniat  refer  the  reader  to 
the  osigpDai  itjpcfti, — EAlU 


18^0  Ga$  Ug^  EitahlUkments.  413 

a  waste  of  gas  in  these  works,  which  is  avoided  by  the  Londoa 
Company ;  audy  indeed,  this  waste  is  admitted  at  the  works,  and 
even  stated  at  a  higher  rate  .than  it  thus  appears  to  be. 

:  The  various  and  important  checks,  therefore,  that  may  thus 
be  obtained,  show  the  necessity  of  these  general  iavestigations, 
and  of  the  calculations  arising  out  of  them.  I  shall,  therefore, 
in  future  Reports,  cause  a  still  more  detailed  survey  of  them  to> 
be  made  than  has  in  the  commencement  of  the  present  systeok 
of  inspection  been  hitherto  practicable. 

By  thus  determining  the  actual  consumption  and  waste  of  ga» 
to  each  lamp,  together  with  the  expense  of  generating  it,  allow**- 
ing  for  wear  and  tear  and  outlay  of  capital,  which  must  also  fonft 
the  subject  of  future  surveys,  more  in  detail,  a  just  estimate,  no4t 
onlv  of  the  actual  cost  of  the  gas  to  each  company,  but  of  ifai 
real  value,  supposing  the  best  system  to  be  adopted,  may  thus 
be  made  with  a  view  to  a  fair  regulation  of  prices,  and  to  such 
other  measures  ,as  the  legislature  may  think  fit  to  enact  for  the 
further  proceedings  of  this  great  pubUc  concern. 

It  might  have  been  imagined  that  the  enormous  quantity  of 
coal  thus  shown  to  be  consumed  in  the  generation  of  gas,  wohld 
have  greatly  enhanced  the  price  and  increased  the  quantity  of 
coals  brought  into  the  port  of  London  since  the  introduction  of 
the  gas-lignt  system ;  this,  however,  has  not  been  the  case ;  on 
the  contrary,  the  increase  in  either  of  these  is  inconsiderable,, 
owing  to  the  compensation  arising  from  the  quantity  of  the 
surplus  of  coke  produced. 

The  quantity  of  coke  generated^  in  the  first  instance,  is  atther 
rate  of  120  or  130  chaldrons  for  every  100  chaldrons  of  coal  car- 
bonized; of  this  quantity,  about  20  per  cent,  is  consumed  in  the 
furnaces  under  the  retorts,  in  the  process  of  carbonization;  the 
whole  of  that  operation  being  now  effected  by  the  coke  produced 
on  the  spot,  without  any  addition  of  coal  whatever;  deductuM:, 
therefore,  20  per  cent,  irom  the  increased  measurement  of  col^e 
produced,  there  remains,  in  measurement,  nearly,  or  perhaps 
rather  more  than  the  same  quantity  of  surplus  disposable  cote 
to  be  applied  as  fuel  in  the  meti*opolis,  as  of  coal  used  in  the 
process ;  so  that  the  coke  seems  nearly  to  amount  to  a  compen- 
sation for  the  .coal  as  fuel.  But  were  the  enhanced  price  of  coal 
greater  than  it  is,  it  could  scarcely  be  doubted,  that,  as  a  ques* 
tion  of  economy,  there  would  be  a  very  considerable  public  sav^ 
ing  arising  out  of  this  system,  when  the  value  of  the  light  thu» 
produced  were  set  against  this  increased  price  ;  and  certain  itis,i 
tliat  some  parts  of  the  population  of  this  metropolis  are  pecuUarly 
benefitted  oy  it.  The  poor  have,  by  this  means,  access  to  a  very 
serviceable  ruel,  at  a  comparatively  moderate  price ;  the  coke 
being  now  sold  by  the  companies  at  from  20s.  to  30a.  per  chal-" 
dron ;  and  the  fire  produced  from  it  being,  in  all  respects,  ade- 
quate .to.  the.  necessi^ties  of  the  iQwejr  orders. 
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The  Bmall  rise  in  the  price  of  coalsy  and  the  great  fall  in  that 
of  oil,  may  indeed  be  considered  as  a  sort  of  measure  of  the 
saving  to  the  public  that  has  arisen  from  this  application  of  coat; 
neTerthelcss  there  may  be  many  very  important  considerations 
both  of  external  and  internal  policy,  which  may  render  it  Tery 
desirable  that  the  government  should  give  every  possible  encou- 
ragement to  the  use  of  the  gas  produced  from  oil.  Not  only  our 
distant  fisheries  seem  to  point  to  the  expediency  of  this  poUcy; 
viewed  as  a  principal  nursery  for  seamen  (which  from  the  fore* 
going  statement  oi  the  little  increase  in  the  consumption  of  coal, 
evidently  receives  no  aid  from  the  use  of  the  coal  gas)  but  the 
encouragement  of  our  coast  fisheries,  as  an  additional  means  of 
subsistence  for  an  increased  population,  renders  it  expedient  that 
the  utmost  encouragement  should  be  given  to  this  mode  of  aug- 
menting the  consumption  of  oil ;  nor  can  it  be  doubted,  that  if 
such  enhanced  demand  could  be  created  for  the  description  of 
oil  that  would  thus  be  required,  it  would  form  a  most  powerful 
stimulus  to  the  coast  fisheries. 

Thus  far  very  little  progress  has  been  made  in  the  extension 
of  the  use  of  oil  gas  in  the  metropolis  since  my  last  Report ;  1 
shall,  however,  state  some  particulars  respecting  this  part  of  the 
subject  at  the  conclusion  of  the  present  Report. 

It  is  satisfactory  to  observe,  that  although  considerable  exten<^ 
sions  have  been  made  in  this  mode  of  lighting  the  town  during 
the  last  year,  no  serious  accident  has  happened :  the  only  one 
indeed  which  deserves  mentioning  is  that  which  occurred  in  the 
taults  under  the  Opera  House,  of  which  I  transmitted  a  particu- 
lar account  at  the  time. 

It  is  also  satisfactory  to  observe,  that  very  considerable 
improvements  have  been  made  in  some  of  the  processes  in  the 
different  works,  as  well  in  the  mode  of  setting  the  retorts  as  in 
that  of  charging  them ;  and  that  some  of  the  probable  Causes  of 
mischief  stated  in  my  first  Report  have  been  removed ;  among 
which  I  may  state,  that  the  practice  of  making  use  of  the  coal 
tar  in  the  tanks,  for  floating  the  gasometers,  has  been  entirely 
discontinued. 

Most  of  the  new  gasometers  which  have  been  lately  erected 
are  uncovered ;  by  which  means  the  probability  of  accident  by 
the  leakage  of  the  gas  into  the  gasometer  houses  is  obviated } 
and  the  only  objection  that  existed  to  making  this  a  general 
practice  (namely,  the  effect  of  the  wind  or  snOw  in  distttrlmng  oi^ 
mcreasing  the  pressure  of  the  gasometer  when  exposed)  is  pro- 
posed to  be  got  rid  of  by  the  addition  of  a  small  regulating' 
gasometer,  from  which  the  mains  are  immediately  fed. 

Another  very  great  improvement  in  the  mode  of  conducting 
these  works  has  been  introduced  in  the  evaporation  under  thd 
retorts  of  the  lime  water,  by  which  the  gas  is  purified.  By  this* 
means  a  great  nuisance  has  been  obviated  which  used  to  exist 
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» 

in  allowing  this  lime  water  to  run  into  the  sewem,  by  whidi  tk 
very  offensive  smell  was  produced  in  the  neighbourhood,  aod^ » 
very  deleterious  matter  conveyed  into  the  Thames.  ' 

This  mode  of  disposing  of  the  lime  water  was  first  introduced 
by  the  superintendant  of  the  Brick* lane  station,  and  will  I  doubi 
not  be  very  generally  adopted,  as  this  water  is  prohibited  froaa 
passing  into  the  sewers  after  the  15th  Februarys  in  consequence; 
of  a  prosecution  carried  on  by,  the  City  of  London  against  the 
Dorset-street  Company. 

Another  mode  of  getting  rid  of  this  lime  water  has  been  expe* 
rimented ;  viz.  the  purification  of  the  gas  by  dry  lime,  which  is 
about  to  be  adopted  in  Dorset-street,  in  preference  to  the  com^^ 
mon  mode  of  passing  it  through  lime  water. 

Considerable  improvements  have  also  been  made  during  this; 
year  in  the  quantity  of  gas  produced  from  a  given  quantity  of 
coal,  which,  as  far  as  it  tends  to  reduce  the  cost  of  th»e  gas,  not- 
only  renders  a  benefit  to  the  public,  but  an  increased  advantaffe 
to  the  companies,  in  whose  welUdoing  the  public  cannot  but  be 
interested,  since  this  mode  of  lighting  the  town  has  now  becoma 
so  general,  and  is  unquestionably  attended  with  so  many  advaOii 
tages  to  the  metropolis,  not  only  as  relates  to  the  convenience 
of  the  inhabitants,  but  to  their  security  as  a  matter  of  poUce* 
This  increased  produce  of  gas  has  been  accomplished  by  various 
means,  such  as  the  improvements  in  the  mode  of  setting  the 
retorts,  in  the  use  of  a  better  coal,  in  the  application  of  a  certain 
quantity  of  the  coal  tar  mixed  with  the  cosd  in  the  retort. 

A  new  description  of  retort,  called  the  Graftonian  retort,  from 
the  name  of  its  inventor,  has  also  been  introduced,  with  the  hope 
of  further  economy  by  the  increased  production  of  gas.  Thiff 
retort  is  made  of  fire  brick  instead  of  iron,  and  it  is  supposed 
that  it  will  be  found  much  more  durable  than  the  iron  retort,  and 
capable  also  of  sustaining  a  greater  intensity  of  heat^  so  as  ta 
render  the  distillation  of  the  coal  more  perfect. 

Other  experiments  have  been  made  with  a  view  to  this  same 
object,  by  the  engineer  of  the  Imperial  Company,  who  has 
invented  a  retort,  which  is  to  be  ^dually  fed  with  tne  coal  from 
a  hopper,  so  as  to.  make  the  destruction  of  the  material  to  be 
carbonized  still  more  complete.  Mr*  Cleg^  seems  to  anticipate, 
from  the  experiments  which  he  has  tried,  that  he  should  be 
enabled  by  tnis  means  to  destroy  both  the  tar  and  ammoniacal 
liquor  produced  in  the  ordinary  modes.  He  also  calculates,  that 
by  these  means  the  quantity  of  gas  produced  will  be  increased 
to  16,000  or  18,000  cubic  feet  per  chaldron,  and  that  it  will  more- 
over be  of  a  superior  quality,  so  as  to  give  considerably  more 
light  in  proportion  to  the  quantity  burned.  It  would  certainly 
be  very  desirable  to  get  rid,  as  much  as  possible,  of  the  different 
products  resulting  in  the  distillation,  excepting  the  coke,  at 
some  of  them  do  not  pay  for  their  removal,  and  are  liable,  there-; 
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fore,  to.be  left  for  Aome  time  on  the  premises,  so  .as  to  beooioe 
more  or  les^  nuisances  to  the  public. 

At  present  the  .system  is  far  from  perfect  io  any  jresp^;it.  It 
is  hoped,  therefore,  Jthat  every  possiUe  encoun^ement  wilV  be 
pBfevL  by  the  different  cpmpanies  to  that  description  of  investi- 
gation and  experiment  calculated  to  promote  improvement, 
although  no  immediate  profit  may  result  to  the  companies. 

It  is  also  very  desirable^  that  when  any  improvement  Is  rea* 
lized  by  any  particular  company,  that  it  should  be  generally 
'adopted  by  the  rest ;  and  by  the  due  exertion  of  this  spirit,  I 
have  but  little  doubt  that  a  great  degree  of  perfection,  both  jas 
ito  convenience  and  security,  may  be  looked  for  at  no  distant 
period. 

Great  care,  however,  is  unquestionably  requisite,  and  there 
,-are  certain  points,  the .  observance  of  which  by  the  different 
•companies  is  so  essential,  that  any  indifference  or  neglect  as  to 
*them  must  be  vigilantly  prevented  ;  for  it  must  be  obvious  that 
.the  vast  accumiuation  of  inflammable  gas  necessary  to  carry  on 
4liis  mode  of  illumination,  in  its  present  extended  state,  must  be 
attended  with  more  or  less  risk,  according  to  the  conduct  of 
Aose  employed.  To  explain,  therefore,  somewhat  more  defi- 
nitely than  has  hitherto  been  done,  the  nature  and  extent  of  this 
risk,  I  have  caused  the  following  experiments  to  be. tried  at 
Woohvich  since  my  last  Report,  with  a  view  to  bring  the  explo- 
sive forces  of  different  mixtures  of  carburetted  hydrogen  and 
atmospheric  air  into  a  comparison  with  gunpo\yder. 

•  The  results  are  as  follow  :— The  following  mixture  was  fired 
from  a  cylinder  constructed  for  this  purpose,  to  project  a  ball 
weighing  7  lbs.  2  oz. ;  the  cylinder  being  suspended  by  a  .pen^ 
dulum,  to  measure  the  degrees  of  recoil. 

<  lint  experiment.  Feet. 

Caifcuretted  hydrogen,  288* 
cubic  inches,  and  1,440 
cubic  inches  of  common 
air,  being  in  the  propor- 
tion of  one-sixth  of  hy- 
drogen to  five-sixths  of 
atmospheric    air,    were 
fired. 
Ounpowder    (8  drachms)^  Average     range  "^ 
.  was    found  to  produce  K     of    the    same  >    77 
nearly  the  same  effect.  J      ball.  J 

It  appears,  therefor^,  that  mixed  in  this  proportion,  viz.  one- 
sixth  of  carburetted  hydrogen  to  five-sixths  of  common  air,  one 
cubic  foot  of  this  gas  would  be  equal  to  three  ounces  of  gunpow- 
der ;  that  480  cubic  feet  are,  therefore,  equal  to  one  barrel ;  and/ 
that  the  contents  of  one  gasometer  of  15,000  cubic  feet  are 


Ranged  the  ball,'^ 
\  on  an  avemge  > 
of  three  rounds.  J 
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equai  to  .31  barreli.  Fifteen  such  ga^meters,  therefore  (the 
number  in  Peter-street),  would,  with  this  mixture,  poduce  a 
£^tse  equal  to  that  of  466  barrels  of  gunpowder. 

A  second  experiment  was  subsequently  made  with  a  ^eater 
pfopoftaou  of  th^  carburetted  hydrogen. 

346  cubic  inches  of  carbu-") 

.     common  air,  bemg  one-  f  ,  „         i 

fifth  to  four-fifths  were        ^"*^  ^^^'       ^ 
fired.  J 

16  drachms  of  gunpowder") 
were  found  to  produce  I  Ditto,  ditto.  .  113 

nearly  the  same  effects.  J 

One  cubic  foot,  therefore,  of  gas,  mixed  in  this  proportion, 
.  would. ^ve  an  expbsive  force  equal  to  fi?e  ounces  of  gunpow- 
der, or  288  cubic  feet  equal  to  one  barrel ;  one  gasometer,  there- 
fore>  of  lofiOO  cubic  feet  so  mixed,  would  be  equal  to  52  bar- 
rels and  a  quarter,  and  15  such  gasometers  to  783  barrels  and 
.  three-quarters  pf  gunpowder. 

For  the  mere  purpose  of  determining  the  risk  of  large  accumu- 
lations of  carburetted  hydrogen  gas,  it  was  evidently  unneces- 
sary to  try  any  further  experiments,  ainc^  it  was  thus  proived, 
that  if  by  any  accident;  the  contents  of  one  of  the  gasometers  in 
Pebsr-street  were  to  be  supposed  to  have  escaped  into  the  gaso^ 
ipeter'-house,  so  as  to  form  a  mixture  with  the  surrounding 
atmosphere,  in  the  proportion  of  one-fifth  of  gas,  an  explosive 
mixture  would  be  created  equal  to  upwards  of  5Q  barrels  of  gun- 
powder ;  and  that  if  the  contents  of  the  whole  of  the  gasoiAeters 
at  this  station  could  be  supposecL  to  have  escaped  in  like  man- 
ner, an  explosive  force  eqiial  a  t  leej»jb  to  700  barjcels  might  be 
created ;  uhd  that  on  the  same  ^principle,  the  entire  leakage  of 
one  of  the  large  gasometers  of  3i  ),000  cubic  feet  in  Dorset-Street, 
might  produce  an  explosive  n^x  ture  equal  to  about  135  barrels 
offfunpowder.. 

It  is  true,  that  in  the  ordinaj^y  condition  of  the  carburetted 
hydrogen  contained  i|i  the  gaa«  ^meters,  it  is  not  explosive ;  ;t 
wants  the  admixtpre  with  cotfki  aon  atmoii^her|c  air  to  maj^e  it 
80 ;  but  then  it  must  not  he  foq  ;ottQn,  th^t  this  requisite  ingre- 
dient is  the  circumambient  aimi  ospheric  air,  that  surrounds  the 
gM^m/HierSf  and  is  ii|  coiwtant  roontact  with  every  p^irt  of  them, 
jso  that  the  union  of  the  two  ii  igredients  an  certain  dangerous 
pi^pM^ions  may  always  be  eflBK  -ted^  either  intemally  or  exter- 
Wliy,  by  wfforeseen  aoeidents ; :  as  die  destruction  or  a  gasome- 
ter oy  kghtning,  producing  both  the  mixture  and  the  ignition  it 
the  same  moment ;  the  same  b]  '  the  burning  of  the  gasometer- 
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house ;  by  the  ovenetting  of  a  ^ometer,  from  the  breaking  of 
its  chain  of  sospensioiiy  an  accident  which  lately  happeaed^it 
Brighton,  and  which  has  happened  also  by  the  btirsiiog'of'tbe 
tank  in  which  flie  gasometer  floats.  The  constant  lelwag^  of 
an  old  gasometer  is  also  a  probable  cause  of  explosire:  mix  twit. 
-  At  all  events,  these  are  evidently  probabilities  of  accident  quite 
sufficient  to  show  the  absolute  necessity  of  the  utmost  vigilance 
and  precaution. 

But  even  supposing  this  mixture  not  to  take  place,  I  JBLwre- 
hend  that  serious  consequences  might  attach  to  me  mere  inflain- 
mation  and  combustion  of  a  large  deposit  of  inflammable  air, 
even  in  an  unexplosive  state. 

It  appears  to  me,  that  such  a  combustion,  by  ligbtninj^  or 
otherwise,  would  produce  very  destructive  effects  to  the  neigh- 
bouring buildings,  and  gasometers,  merely  by  the  sudden  ranfi- 
cation  and  expansion  of  the  air  caused  by  it,  and  would,  in  fact, 
produce  a  violent  detonation  and  concussion,  without  supposing 
'any  combination  of  oxygen  and  hydrogen,  but  merely  oy-  the 
simple  conflagration  of  the  hydrogen;  under  these,  circum- 
stances, and  especially  with  reference  to  the  experiments  made 
at  Woolwich,  by  which  it  appears,  that  the  expfosive  foree  is 
greater  than  has  usually  been  assigned,*  I  shall  feel  it  right  in 
concluding  this  Report,  distinctly  to  point  out  such  pl^ecautions, 
in  this  and  in  other  respects,  as  1  think  ought  to  be  enforced  for 
the  securi^  and  convenience  of  the  public. 

In  viewmg  the  probable  causes  or  disappointment  to  thepiib- 
'lic  which  might  occur  from  the  want  of  the  due  management  of 
this  now  ^eatljr  extended  concern,  I  have  been  induced  to  make 
very  particular  inquiries  as  to  the  probability  of  the  stoppage  of 
the  pipes,  by  which  the  gas  is  conveyed  to  die  different  parts  of 
the  metropoUs.  The  result  is  certainly  satisfactory,  as  I  find 
that  in  the  cast  iron  pipes  or  mains  not  the  smallest  deposit  or 
corrosion  takes  place;  there  is,  however,  a  very  considerable 
tendency  to  stoppage  in  the  ^service  pipes,  which  are  made  of 
wrought  iron,  insomuch,  that  many  of  these  pipes  have  been 
found  completely  choaked  up  in  four  or  five  years  use. 

The  pipes,  also,  in  the  interi  or  of  the  shops  and  houses,  «nd 
for  the  immediate  conveyance  of  the  gas  to  the  lamps,  which 
pipes  are  generally  made  of  co  pper,  are  liable  to  stoppage  by 
internal  corrosion.  The  wrougjht  iron  service  pipes  mavy  how- 
ever, be  conveniently  replaced  I'by  lead,  which  is  not  suojeotto 
this  deposit,  and  the  copper  pi' pes  bv  those  of  block  tin^  botli 
of  which  have  been  so  used  witl  i  good  effect. 

It  is  satisfactory,  therefore,  to  observe,  that  that  which  Woald 
be  a  general  and  extensive  evil  (if  there  existed  any  liability  of 
stoppage  in  the  mains),  has  no  •  existence  at  all,  while  that  which 
is  comparatively  a  less  evil,  beung  merely  partial,  may  be  easily 

-- ^'Ai^Mil/taBtUei^NBDu^^  been  made  Qa»]aiser-Mde  than  ally  bei<Mtc 


lB23^i  GasMghi  Establishments.  419 

reHt^ed|./bv  the  substitution  of  one  material  for  another. 
These  ^re,  therefore,  points  to  which  the  attention  of  ail  the 
ootiipanie»  should  be  directed. 

It  itf.  further  also  to  be  observed;  that  as  the  deposit  by  which 
ihes/e  pip^s  are  liable  to  be  stopped,  is  a  sulphate  either  of  iron 
or  ^eopp^r,  this  evil  may  be  greatly  diminisned  by  the  greater 
purity  of  the  gas. 

This,  therefore,  becomes  an  additional  reason  for  urging  the 
MtiDQst  attention  to  the  process  of  perfectly  purifving  the  gas 
pveviou^ly  to  its  entering  the  pipes,  independent  o^many  other 
advantages,  such  as  the  diminution  of  its  offensive  odour  in  every 
part  of  its  course  and  application,  and  of  the  mischief  which 
oeonrfr  to  gilding,  furniture,  Sec*  in  the  rooms  in  which  impure 
gftsis  burned. 

Regulations  which  it  appears  important  to  enforce. 

'.  Enough  has  already  been  stated  on  the  probabiKty  of  accident 
tnd  IthiS  extent  of  danger,  to  prove  the  necessity  of  enforcing 
cerlain  restrictions  as  to  the  quantity  of  gas  suffered  to  be  accu- 
mulated within  a  given  space;  by  which  restrictions  not  only 
the  eize  of  the  gasometers  hereafter  to  be  constructed,  or  the 
<|Utotity  of  gas  to  be  allowed  to  be  admitted  into  those  already 
constructed,  shall  be  limited,  but  by  which  also  the  proximity  of 
^hase  gasometers  to  each  other  shall  be  regulated,  as  well  as 
their  distance  from  any  inhabited  buildings.  I  shall  now,  there* 
fore,  proceed  to  the  consideration  of  these  restrictions. 

Much  unwarrantable  and  inconsiderate  extension  has  pro- 

ceedexl  in  all  these  respects  since  the  first  Report  of  the  Royal 

Soiciety  on  this  subject  in  1814 ;  and  it  may  not  now  be  practi- 

caUe>  without  exceedingly  embarrassing  the  companies,  and, 

'   doiisequently,  inconveniencing  the  public,  both  as  to  the  price 

.  and  as  to  the  supply  of  gas,  to  make  any  immediate  reform;  but 

I.  have  no  hesitation  in  saying,  that  the  gasometers  now  gene- 

;  rally  in  use  contain  a  much  greater  quantity  of  gas  than  can  be 

'I  accumulated  with  perfect  safety;  and  that  tney  are  placed  much 

too  near  to  each  other,  and'too  near  to  some  of  the  mostpopu- 

^.louspart^  of  the  town. 

.iiThe  recommendation  contained  in  the  Repoil  of  the  Roval 

.  Society  in  1814,  limited  the  size  of  the  gasometers  to  6000  cubic 

.  ,feet ;  the  expense,  however,  attending  this  limitation,  from  their 

contents  :bQing  so  small  in  proportion  to  their  surfkces,  is  such^ 

:  that  I;  conceive  it  might  be  expedient  to  seek  for  an  equivalent 

security  by  other  precautions,  and  to  allow  a  greater  latitude  as 

/ .  Ao  ih^  mtagnitudes  of  the  gasometers.    Taking,  tlierefore,  ample 

!.  apaee, around  each  gasometer,  I  do  not  know  that  there  would 

be  much  to  apprehend  from  the  use  of  gasometers  measuring 

,  about  20,000  cubic  feet,  and  working  between  15,000  and  20,000 

of  these  feet ;  but  with  such  quantities  in  each,  I  am  decidedly 

'   6i  bfaimon;^  that  these  gasometers  should,  not  be  placed  aeacer 
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to  eftch  other  than  40  feet,  or  about  a  diameter  oC  one  of  the 
gaionieters  ;  and  that  if  they  are  nearer^  a  strong  brick  trayeise 
should  be  immediately  erected  between  them^  iunilar  to  those 
used  in  the  powder  works  at  Wakham  Abbey.  I  aiA  decidedly 
of  opinion  aisoi  thatthfise  gasometers  should  not  be  suffered  to 
exist  nearer  than  from  50  to  100  yards,  to  any  dwellingjiiouse, 
without  being  similarly  traversed. 

But  under  such  restrictions,  I  should  consider  the  safety  of  the 
town  as  well  provided  for  in  respect  of  the  gas  woriu,  as  by  that 
legulatioD  relative  to  the  quantity  of  gunpowder  allow'Qd  to  be 
stored  in  any  warehouse,  which  linuts  that  quantity  to  two 
barrels. 

In  carrying  this  restriction,  as  to  the  size  of  the  gasometers, 
into  effect  with  as  little  inconvenience  as  possible  to  the  con^ 
panics,  I  should  recommend,  as  the  readiest  and  cheapest  mode, 
that  where  larger  gasometers  exist,  their  altitudes  should  be 
diminished,  or,  at  least,  that  they  should  not  be  allowed  to  work 
these  gasometers  above  a  certain  altitude ;  and  that  if  the 
expence  of  reducing  their  depths  were  desired  to  be  dispensed 
with,  some  permanent  stop  should  be  applied  to  them  to  preveqt 
their  rising  above  a  certain  height,  so  as  to  contain  more  than 
the  limited  quantity  of  gas.  1  should  recommend  also,  that 
where  these  gasometers  are,  as  in  many  of  the  establishments  is 
the  case,  neuiy  close  to  each  other,  every  other  one  should  be 
taken  out  and  removed  to  a  distance ;  nor  need  this  involve  any 
necessary  increase  of  ground  an  the  spot  where  the  gasometers 
are  now  placed  (the  purchase  of  which,  in  some  cases,  might  be 
impracticable),  but  merely  a  removal  of  these  gasometers  to  a 
distance ;  the  communication  with  the  retorts,  &c.  being,  as  it 
may  be,  without  diflSculty,  effected  (and  as,  in  fact,  it  Jiow  is  at 
the  South  London  Works),  at  a  distance  by  pipes  under  ground* 
I  should  also  recommend,  that  a  general  regulation  should  be 
enforced  to  prevent  any  gasometer  being  placed  within  60  yards 
of  any  retort  or  other  part  of  the  works  in  which  fire  is  used. 
Such  appear  to  me  to  be  the  principal  regulations  necessary  as  to 
the  size  and  situation  of  the  gasometers ;  and  it  was  on  these' 
principles,  in  a  reference  lately  made  to  me  by  the  Lords  Com* 
missioners  of  the  Treasury,  of  an  application  from  the  Imperial 
Oas  Light  and  Coke  Companv,  for  permission  to  purchase  an 
additional  quantity  of  land,  that  I  recommended  tnat  this  per- 
mission should  be  granted,  although  it  had,  in  passing  the  Acts 
of  Parliament,  been  considered  desirable  to  limit  the  grants  of 
lands,  that  the  works  might  not  be  erected  on  too  larse  a  acale. 

My  view  of  this  subject  is,  that  it  may  be  quite  right  to  limit 
Ihe  quantity  of  gas  generated  in  particular  works ;  but  that  I. 
certainly  would  not  limit  the  quantity  of  ground  on  which  the 
apraratus,  for  its  generation,  is  to  be  erected. 

w  ith  reference  to  the  particular  construction  of  the  gaaome- 
ton  .and  gaspiaeter  houses  firom  aU  that  I  hate  been  able  to 
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ascertain,  I'  should  recommend  -that  the  gasdmeten  ibhould  bti 
arected  in  the  open  air,  or,  at  aill  events,  with  the  slightest  and 
moft'  Tentilaled  covering  possiUe,  seeing  that  there  is  miioh 
greater  chance  of  explosion  in  the  gasometer  hoasci  wher^  A 
very  small  leakage  of  gas  from  the  gasometer,  may  produce  the 
explosive  mixture,  than  in  the  gasometers  themselves,  into 
which  large  p(»tions  of  atmospheric  air  must  find  their  way  to 
create  danger ;  and  this  I  am  the  more  induced  to  recommen4» 
Bihce  I  $nd  that  a  remedy  has  been  devised  for  idl  the  inconve- 
niences that  might  otherwise  be  apprehended  by  the  intervention 
of  a  small  regulating  gasometer  between  the  principal  gasom^ 
ters  and  the  mains,  as  already  stated ;  an  arrangement  which,  it 
appears- to  me,  ought  to  be  generally  adopted,  as  it  would  also 
be  attended  with  other  ^od  effects,  in  addition  to  those  above- 
mentioned;  among  which  may  be  noticed  the  prevention  of 
accidents  from  the  irregular  flaming  of  the  lamps  in  shops,  and 
especially  that  very  serious  cause  of  accidents  in  such  situations, 
which  was  noticed  in  my  first  Report  as  being  likely  to  occur 
from  the  fidling  of  a  gasometer  at  work,  supposing  its  chain  to 
break,  by  which,  in  the  present  state  of  the  works,  the  flame  of 
the  lamps  connected  with  that  gasometer  would,  on  a  sudden, 
be  made  to  blaze  up  to  so  great  a  height  as  could  not  but  be 
attended  with  the  most  serious  consequences  in  a  great  variety 
of  utuatipns ;  all  of  which  accidents  would  be  entirely  prevented 
by  the  regulation  in  question. 

In  the  foregoing  general  observations,  i  have  stated  the  liabi* 
lities  to  stoppage  by  corrosion,  which  exists  in  the  wrought  iron 
iservice  pipes  in  the  streets,  and  also  in  the  copper  feeders  in  the 
inside  of  the  houses ;  and  I  have  there  mentioned  the  facttity 
which,  fortunately  for  the  perfection  of  this  system,  exists,  of 
getting  rid  of  this  inconvenience  by  tiie  substitution  of  leaden 
and  block  tin  pipes ;  I  shall  now  add,  as  an  important  regulation 
for  the  general  adoption  of  which,  I  conceive,  the  government 
should  exert  its  authority;  that  all  the  gas  pipes,  whether  mains 
or  services,  ought  to  be  laid  in  a  bed  of  clay,  firmly  rammed 
round  the  pipe.  The  necessity  of  this  regulation  not  only  mani« 
fests  itself  constantly  in  walking  through  the  streets  of  the 
metropolis,  from  the  frequent  recurrence  of  offensive  smell  aris- 
ing from  the  leakage  of  the  pipes ;  but  was  clearly  proved  by 
the  accident  which  nappened  m  the  wine  vaults  under  the  arcade 
of  the  Opera  House,  into  which  the  gas  had  found  its  way  from 
a  leak  in  a  service  pipe  passing  over  the  crown  of  this  vault, 
though  no  gas  was  laid  on  in  any  part  of  the  premises.  The 
recurrence  of  much  accident,  and  tne  general  nuisance  above 
stated,  would  be  effectually  guarded  a^nst  by  this  coating  of 
clay  round  the  pipes  ;  in  addition  to  which,  a  saving  of  gas  now 
lost  by  leakage,  would  ultimately  accrue  to  the  companies.  The 
expense,  in  uie  firot  instance,  might  be  considerame,  and,  it  is 
to  be  inegretted,  that  it  was  not  originally  attended  to,  because  it 
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would  not  certainly  be  now  advisable,  generally,  to  break  vp  tlie 
streets  for  that  purpose ;  bnt  1  should  distinctly  recommend, 
that  whenever  new  pipes  are  laid,  or  old  oues  espo»&d  for  repair 
or  otherwise,  this  measure  should  be  universally  enforced. 

ThBre  is  another  subject  to  which  I  feel  it  right  to  call  the 
serious  attention  of  the  government,  conceiTiiij*  that  book  gene- 
ral regulation  in  this  respect  would  be  a.  material  benefit  to  the 
public,  as  well  as  to  the  coiapanies. 

I  allude  to  the  limitation  of  particular  districts  to  paTHcular 
companies ;  at  present,  as  rany  be  seen  by  the  accompanying 
plan,  the  mains  of  more  than  one  of  the  tiist-formed  companies, 
principally  the  London  and  City  of  London  Gas  Light  Compa- 
nies, are  carried  into  the  same  district,  and  indeed  in  many 
places  into  the  same  Etreets,  lanes,  and  even  alleys,  so  that 
adjoining  houses,  in  the  mostcontiDed  situations,  are  frequently 
supplied  by  difTeieut  companies,  the  pipes  of  these  different 
companies  intersecting  and  mixing  in  a  very  complicated 
manner. 

From  this  it  frequently  happens,  that  in  case  of  the  nuisance 
of  leakage,  it  is  unknown  from  what  pipes  this  nuisance  proceeds. 
A  hesitation  is  thus,  therefore,  constantiy  manifested  as  to  which 
company  is  to  open  the  ground ;  disputes  arifie,  and  much  delay 
and  inconvenience  is  the  consc4]Uence,  not  only  from  the  mii- 
sance  being  thus  prolonged,  but  from  the  more  frequent  breaking 
up  of  the  pavement,  naturally  arising  from  a  double  set  of  f&ains 
and  services  than  if  only  one  set  were  allowed  in  the  satne  dis- 
trict. 

The  only  argument,  as  it  appears  to  me,  that  could  be  addnced 
against  this  Uniitation,  would  be  as  to  any  supposed  efiect  that 
might  arise  from  the  encouragement  of  the  competition  of  difRir- 
ent  companies  in  keeping  down  prices ;  but  this  objection  I 
apprehend  may  be  settled,  by  regulating  t!ie  general  prices  with 
less  cufEcuhy  than  exists  in  the  present  state  of  tlie  supph?-. 
And  this  regulation  of  prices,  as  1  have  already  stated,  is  one  of 
the  advantages  that  may  be  fairly  calculated  upon  as  an  early 
result  from  the  due  exertion  of  the  control  of  the  government.- 

Some  of  the  companies,  from  the  complaints,  disputes,  and 
other  inconveniences,  attending  the  present  arrangement,  are 
very  desirous  of  entering  into  a  compromise  for  the  limitation  of 
tlieir  districts,  and  have  offered  an  exchange  of  mains,  &c.  value 
for  value  ;  and  I  must  confess  that  it  appears  to  me  advisable, 
that  a  general  regulation  on  this  subject  should  be  adopted  as 
soon  as  possible.  The  latter  charters  indeed  have  proceeded 
upon  this  principle.  The  Imperial  Company,  for  instance,  is 
thus  limited  to  particular  districts,  and  those  districts  are  esolu- 
sively  granted  to  them. 

I  shiul  now  only  state  one  more  regulation,  which  I  think  it 
would  be  very  important  to  have  enforced,  that  not  only  should 
accumtepl^aa  of  ihe  present  actual  static  of  ail  the  gM  twj^ 
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»^tie  metropolis  be  transMitted  ta  the  pergon  charged  with  the 
general  inspection  of  tbeniy  but  that  no  new  work,  nor  any  exten- 
MOiiroCtdd  workt)  should  be  proceeded  up(Hi  until  regular  planis 
of  them  shall  have  been  laid  oefore  the  inspector,  and  until  the 
aanttion  of  the  Secretary  of  Slate  shall  hare  been  procured  by 
him  foe  their  proceeding. 

^  It  is  but  right  that  I  should  take  this  opportunity  of  stating^ 
that -I  have  received  every  facility  and  attention  on  the  part  of' 
the  directors  of  the  different  companies  to  my  requests  for  infor- 
matiom;  but  1  have  not  yet  been  favoured  with  plans,  such  as 
those  above*mentioned,  without  which  it  is  impossible  to  enter 
with  that  accuracy  into  all  the  details  of  such  a  survey,  which 
the  magnitude,  risk,  and  general  importauce  of  these  works 
demand. .  It  is  indeed  evidently  the  interest  of  the  companies- 
concerned,  to  furnish  as  early  as  possible,  before  they  under* 
take  new  works,  plans  of  their  intended  operations,  inasmuch  as 
pveventicm  is  better  than  remedy,  and  that  it  is  easier  to  make 
alterations  in  a  drawing  than  in  a  building ;  nor  can  I  refrain 
from. repeating,  that  it  is  much  to  be  regretted  that  such  an. 
arrangement  was  not  long  since  carried  into  effect,  as  the  tho- 
rough security  of  the  town  and  the  perfect  organization  of  the 
system  might  bave  been  insured,  at  a  much  less  expense  to  the 
companies  than  will  now  be  ultimately  required. 

On  this  part  of  the  subject  it  remains  only  that  I  should  state> 
that  having  thus  far,  at  the  request  of  the  government,  devoted 
myself  tOtthe  consideration  of  this  importajit  public  concern,  I 
am  ready  to  proceed  in  giving  my  best  assistance  in  seeing  that 
those  preventions,  which  I  have  suggested  for  the  safety  of  the 
metropolis^  fire  properly  carried  into  effect,  in  the  performance  of 
which  I  should  fed  it  mcumbent  upon  me,  equally  upon  public 
grounds,  to  consult  the  interests  and  accommodation  of  the 
companies  as  far  as  it  could  consistently  be  accomolished  with 
reference  to  the  primary  object,  the  convenience  ana  security  of 
the  public. , 

On  the  subject  of  the  coal  gas  works,  it  remains  only  to  be 
observed,  that  there  are  several  private  gasometers  erected  for 
the  lifting  of  manufactories  and  other  buildings,  where  the 
operation  is  confined  entirely  to  the  particular  premises,  such  as 
the  Koyalty  Tlieatre,  Messrs.  Ward  and  Ainger's,  south  side  of 
Blackfiriars-bridge,  and  many  others. 

There  are  other  coal  gas  works  also  formed,  not  only  for  the 
purpose  of .  lighting  particular  premises,  but  which  extend 
their  operations  by  the  sale  of  the  gas  for  lighting  the  neigh- 
bouring buildings  also. 

And  there  are  other  private  establishments  created  entirely 
for  the  sale  of  coal  gas  to  the  public.  The  mains  of  some  of 
these  works  extend  to  very  considerable  distances.  The  Rat- 
cliffe  Company,  for  instance,  .have  three  gasometers,  and  have 
brought  their  mains  P.^ly  up  to  the  Tovyer  of  London.    Ap'^ 
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ther  of  th^  fiictoties  is  fartn^d  «C  Ptoplar^  nd  another  in  Oro^ 
m^r-stre^,  Bninswick-sqaard. 

It  does  not^  bbweirer,  seem  neoessaiy  that  I  should  now  go 
into  any  fbrther  details  respiting  these  works,  ihoogir  ii  is 
important  thut  I  fchonld  slate  that  they  have  b^  estiMished 
entirety  without  Act  of  Parliament  or  other  liceffCe,  and  that  it 
appeajrs  to  me^  kA  these  woffcs  are  Uable  to  accident  and  nni- 
sleince,  as  well  as  those  carried  on  npon  a  lareer  scale,'  though 
not,  perhaps,  the  same  extent,  that  they  on^t  dso  to  become 
the  ODJect  of  such  rules  and  regulations  as  the  government  may 
deem  it  expedient  to  determine  npon  for  the  condnet  of  the 
pfincipal  works — and  that  bd  gas  works  whatever  shonld  be 
flowed  to  be  formed  without  a  ucence  in  the  first  instance,  and 

without  being  subjected  to  subsequent  inspection  and  control: 

•  .  .      ■  ■  _ 

Oil  Oa$  Works. 

'  i  ought  not  to  close  this  Report  without  adding  a  ft#  Words 
more  on  the  subject  of  oil  ^s,  although  th^re  is  no  part  of  the 
application  of  this  modification  of  the  system,  which  at  present 
regularly  falls  withiti  the  scope  of  this  Keport. 

1  am  sorry  to  say,  that  bat  little  Extension  in  this  branch  of 
the  gas  lights  has  taken  place  in  the  metropolis  since  tAf  last 
Report,  dthough  it  has  oeen  adopted  by  sotne  of  the  largest' 
provincial  towns,  namely,  Liverpool,  Plymouth,  Cambridge,  aiid 
Taunton,  and,  as  1  understand,  iHiblin  also. 

'  In  London  one  public  company*  only  has  been  established, 
jehich  is  situated  near  Old  Ford ;  these  works  consist  of  one 
gasometer,  30  feet  in  diameter  and  12  feet  deep,  stipblied  by 
12  retorts,  of  which,  however,  not  ittore  than  th<ee  or  Tour  are 
at  present  kept  in  action,  as  the  quantity  of  gas  consumed 
does  not  exceed  0,000  cubic  feet  daily. 

.  These  retorts  are  charged  only  once  a  day,  a  contitiued  small 
stream  of  oil  being  kept  constantly  dropping  into  them. 

One  gallon  of  oil  is  calculated  to  produce  100  cubic  feet  of 

SA,  the  illuminating  power  of  which  h  stated  to  be  equal  to  nibre 
an  300  eubic  fbet  of  co&l  gas. 

The  oil  gas  requires  on|y  to  be  passed  through  a  bistem  of  dil 
fbt  its  putinciition.  The  oil  undergoes  no  change  iti  the  process, 
sb  as  to  deteriorate  it,  or  tender  it  offensive,  like  the  lime  Water 
used  in  the  purification  of  coal  gas,  neither  is  th^re  aiiy  residuum 
left  iii  the  distillation  by  which  a  nuisance  caii  be  created. 

Oil  of  any  inferior  description  is  capable  of  producing  good 
gas>  though  some  of  the  vegetable  oite  are  the  bei^t. 
.  About  seven  miles  of  main  are  attached  tb  these  Works,  run- 
aiifig  from  the  London  ttosptt^,  Whiteehapef,  to  the  four  mile- 
stone, Stratford. 


■  g.  gag ^^Vft^hrn^  s<Bypy b^  Act  oftiOmmi  ia  lOigCQL  of 
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■^  Sack  ha/om  Mnr«d  with  this  gan  a  faraiahed  widi  a  imalt 
^asometeri  to  measure  the  quantity  of  eaa  Qontiunetli  for  whicb 
me  iocwrameff  ipays  Ht^  the  rate  of  &.  for  100  feet. 
:  Ther9  can  bs  no  doubt  that  the.  lieht  thua  jnodueed  by  oil 
gaa,  tilang  the  diflEorant  inteaaities  into  the  account,  is  much 
eheaper tiian that  produced  by  the  direct  burning  of  oil;  not 
indeed' ia  th^  expense  of  oil  gas  greater  than  that  of  coal  gas,  if 
we  admit  ike  intensity  of  its  light  to  be  three  times  that  of  ail 
equal  quantity  of  coal  gasi  or  that  one  burner  supplied  with  oil 
gas  ia  enual  to  three  with  ooalgas. 

•  The  onarge  for  1000  cubic  feet  of  coal  gas  is  1&. ;  and  iUe 
expense  of  8000  feet  of  coal  gas,  therefore,  is  4&.  which  is  stated 
to  be  itarulff  equal  to  1000  cubic  feet  of  oil  gto  costing  50^*) 
now  if  the  iraiues  in  proportion  to  the  Ught  obtained  thus  nearly 
approtiinate>  it  certainly  appears  to  me>  that  the  oil  g^  must  be 
nearly,  if  not  quite  as  dieap>  taking  into  the  account  the  great 
reduction  in  the  first  outlay  for  the  apparatus  required  for  gene^ 
rating  the  (h1  gas*  compared  to  that  required  for  the  coal  gas^ 
and  'reckoaing  also  the  difference  in  the  required  size  of  the 
mains.  And  mdeed  the  extensire  introduction  of  this  system 
into  the  provincial  towns  now  going  on,  is  to  lAy  mind  a  conu 
vincing  proof  of  the  correctness  of  the  foregoing  statement,  and 
makes  it  only  matter  of  greater  surprise  to  tne,  that  so  Uttle  has 
yet  been  done  as  to  the  public  use  of  oil  ^  in  die  metropolis^ 
thie  inort)  especially  when  its  greater  secunty,  from  the  reduced 
quai^tity.  necessary  for  a  given  Ught,  its'greelter  purity,  and  less 
offensive  smell,  are  taken  into  consideration. 

I  must  not,  however,  omit  to  say,  that  an  oil  gas  company, 
called  The  Portable  Oil  Gas  Company,  is  about  to  be  formed  ra 
London,  The  principal  object  of  tnis  company  is  to  supply 
detached  houses  with  this  gas,  in  situations  where  no  mains  are 
laid  doWn.  For  this  purpose  strong  copper  vessels  are  prepared 
of  different  dimensions,  m  which  the  oil  gas  is  deposited  by  com«* 
pressibn ;  so  that  a  vessel  of  one  cubic  foot  has  be^n  made  to 
contain  16  cubic  feet  of  this  gas ;  and  if  each  cubic  foot  of  thta 
gas  is  supposed  to  be  equal  to  three  cubic  feet  of  coal  gas,  then 
would  sucn  a  vessel  contain  oil  gas  sufficient  to  supply  one  lamp 
for  nine  hours. 

The  idea  is  in  some  cases  to  attach  a  vessel  containing  a  con- 
siderable supply  on  this  principle  to  small  feeding  pipes  leading 
to  fixed  lamps  in  different  parts  of  the  building ;  and  in  some 
cases,  to  have  the  reservoir  containing  the  condensed  gas,  made 
part  of  a  moveable  or  portable  lamp. 

The  first  of  these  modes  seems  to  me  most  likely  to  be  useful, 
limited,  however,  as  above-mentioned,  to  situations  where  no 
mains  are  laid  on,  and  where  it  is  desired  to  avoid  the  trouble  of 
generating  the  gas  on  the  spot. 

The  latter  seems  to  be  still  more  limited  in  its  application,  as 
few  moveable  lamps  could  be  conveniently  constructed,  which 
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Iroald  allow  of  a  reflertoir  being  atUched  to  then,  tofliciendy 
cupacious  for  general  useB. 

These  plans  are  oertainhr  very  ingenious,  though  it  cannot  be 
denied  toat  therrmust  be  considerable  inconrettiMMes  and 
expenses  attaching  to  the  constant  remoYali  4^f  the  neervnirs 
between  the  factory  where  the  gas  is  to  be  genefaledaad  ooni- 

Eressedy  and  the  house  where  it  is  to  be  consumed ;  neverthe- 
»8, 1  am  infiMrmed,  that  a  considerable  capital  has  been  already 
subscribed  to  carry  the  project  into  efiect. 

To  this  spirit  of  enterprise  it  must  be  left  to  oreroome  the 
difficulties  of  the  undertaking;  I  have  only  to  consider  the 
danser ;  and  to  this,  as  the  scheme  advances, it  will bemy  doty, 
or  we  duty  of  whoever  undertakes  this  inspection,  to  look 
seriously  and  to  call  the  attention  of  the  government ;  for  here 
unquestionably  we  find  introduced  a  new  description  of  danger 
altogether ;  in  the  highly  compressed  state  into  which  it  is 
found  necessary  for  the  sake  of  portability  to  condense  the  sas. 
There  is  evidently  some  risk  in  forcing  16  atmospheres  into  ahght 
copper  vessel,  when  quite  new;  but  when  such  vessel  has  been 
kmg  in  use  and  long  strained  by  the  constant  efforts  ofthe  con- 
fined gas^  the  danger  of  its  bursting  must  be  considerably 
enhanced. 

Precautions  may  it  is  true  be  taken  to  render  an  explosion  as 
little  mischievous  as  possible,  and  the  vessels  may  be  calculated 
of  ample  strength  in  the  first  instance ;  yet  it  is  difficult  to 
ascertain  the  probable  effects  of  accidental  explosion,  or  the 
constant  strength  of  materials,  and  more  especially  where  the. 
compression  first  given  to  the  gas  is  liable  to  sdbseqnent  increase 
by  heat. 

With  respect  to  the  oil  gas  it  remains  only  to  be  stated,  that 
though  so  uttle  extension  of  it  in  public  works  has  taken  place 
i|i  the  metropolis,  its  use  has  been  considerably  advanced  in  pri- 
vate  establishments ;  and  I  shall  conclude  by  oflTering  it  to  con- 
sideration, how  far  all  these  appUcations  of  ttus  gas,  as  well  asjof 
the  coal  gas,  ought  to  be  subjected  to  some  sort  of  licence  and 
ngulation.'  William  Cong^levb. 
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Article  V, 

jQmthe  DevehpmeHi  of  Electramagnttism  by  Heat,    By  the  Rev. 
^  J.  CsAQiiiigy  MA.  FRS.  and  rrofessor  of  ChemiBtry  in  the 
UniTeniity  of  Cambridge. 

(To  the .  Editor  of  the  Annah  of  Philosophy.) 

DEAR. SIR,  Cambridge,  AprUS0^\S28. 

THB^fonowinfi^y  selected  from  Bome  experiments  which  were 
tlire  substance  of  a  pai>er  read  at  the  last  meeting  of  the  Cam- 
bridge Philosophical  Society,  as,  I  believe,  they  are  new,  will, 
Iliope,  be  found  interesting  to  your  readers. 

Au  the  metals,  not  excepting  fluid  mercury,  produced  a  devia^ 
tion  on  the  magnetic. needle  of  a  galvanoscope,  provided  the 
extremities  of  the  metallic  bars  employed  were  at  aifferetU  tem- 
peratures. 

It  was  indifierent  whether  the  connecting  wires  were  united 
to  the  bars  by  soldering,  rivetting,  or  simple  contact. 

Bismuth  and  antimony  (the  metals  which  seemed  most 
efficacious)  gave  with  copper  wires,  deviations  in  opposite 
directions. 

A  bar  of  bismuth  four  and  a  half  inches  long,  half  an  inch 
broad;  and  one-eighth  thick,  gave  a  positive  deviation  of  21^  on 
a  compass  needle,  four  and  a  half  inches  long,  at  the  melting 
point  of  bismuth ;  at  180^  and  100^,  the  deviations  were  respect- 
ively 12°  and  5**,  the  cooler  end  bein^  constantly  at  60®. 

A'  similar  bar  of  antimony,  with  tne  utmost  heat  of  a  spirit* 
lamp,  gave  a  negative  deviation  of  19®. 
-  When '  a  few  drops  of  ether  were  made  to  evaporate  from  one 
extremity  of  these  bars,  the  other  being  kept  at  a  constant  tem- 
perature of  60®,  deviation  was  produced,  but,  of  course,  in  the 
opposite  direction. 

A  slip  of  palladium,  weighing  36  grains,  having  silver  wires 
rivetted  into  it,  when  made  red-hot  at  one  extremity,  gave  with 
a  small  cotnpass  needle  a  deviation  o{  70^  positive ;  withplatina 
wires  10®  negative. 

A  similar  slip  of  platina  with  silver  wires  gave  a  positive 
deviation  of  65®  ;  with  platina  wires  4®  negative. 

A  bar  of  zinc  cast  upon  copper  wires  gave  a  negative  devia- 
tion of  45® ;  the  same  oar  with  zinc  wires  gave  a  deviation  of 
2® ;  with  silver  wires  a  deviation  of  2®;  and  with  iron  wires  a 
deviation  of  3®,  all  positive ;  but  with  platina  wires  a  deviation 
of  50®  negative. 

A  copper  bar  with  zinc  wires  gave  a  deviation  of  20®;  with 
copper.wires  a  deviation  of  10® ;  and  with  silver  of  30®,  all  posi- 
tive ;  but  with  platina  wires  a  deviation  of  18®  ne^tive. 

A  small  silver  bar  with  silver  wires  gave  a  positive  deviation 
of  30®;  but  with  platina  wires  60®  negative,  both  at  a  red  heat. 
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A  brass  bar  with  platina  wire  gave  10"  negative  deviatJoii; 
with  silver  wire  20°  poBitiyte  ;  witfa  brass  wire  13°,  aiid  with  zinc 
wire  25°,  both  positive. 

An  iron  bar  with  brazed  copper  wires,  and  the  hetit  of  tw6 
lamps,  gave  45°  of  negative  deviation  ;  it  likewiie  detdated  nega- 
tively with  wires  of  platina. 

Two  connecting  wires,  each  compose.d  of  a  platina  and  a 
silver  wire  soldered  together  at  one  of  their  extremities,  were 
rivetted  into  a  copper  bar :  when  the  silver  ends  were  Hvetted 
to  the  baf,  the  deviation  was  positive  j  when  the  platina,  titga- 
live ;  but  when  the  platina  enda  were  shortened  to  half  an  incit, 
(he  deviation  Bgain  became  positive. 

Quicksilver  inclosed  in  a  glass  tube,  eight  inches  long,  abd 
half  an  inch  in  diameter,  with  copper  wires,  gave  at  the  temper- 
atures 170''  and  1 15°  the  corresponding  deviations  8°  and  3° 
with  the  small  compass. 

A  double  bar,  eight  inches  long,  composed  by  soldering 
together  at  the  middle  a  bar  of  bismuth  tind  another  of  anti- 
mony, when  heated  at  both  extremities,  and  kept  at  a  tempera- 
ture of  60"  in  the  niiddle,  gave  a  deviatioa  of  36°  with  the  large 
compass  at  the  melting  point  of  bismutli. 

An  alloy  of  bismuth  and  antimony  gave  with  the  large  com- 
pass a  deviation  of  S°  negative:  on  continuing  the  heat  it 
returned  to  zero,  and  at  the  melting  point  of  the  bar,  it  became 
4°  potitive. 

A  bar  of  bismuth,  six    inches  long,  was  broken   into  two 


parts ;    I I ^1  ,  a  b  and  c  d  of  two 

inches  and  four  inches  in  length,  and  soldered  together  t^Eua 
with  a  thin  plate  of  copper  interposed.  When  heated  at  a  ore, 
the  deviation  was  positive ;  and  when  at  h  or  d,  was  in  the  oppo- 
site direction;  but  when  the  bar  was  unbroken,  the  deviations 
had  been  in  the  same  direction,  whether  the  heat  were  Emptied 
at  a,  b,  or  c. 

A  rod  of  bismuth  having  wires  soldered  to  it  ta  different 
parts  of  its  length,  the  included  portions  being  alternately  hot 
and  cold,  exhibited  as  many  poles  as  there  were  wires. 

Two  bars,  whose  deviations  were  respectively  20°  and  18", 
when  connected  in  sequence  gave  a  deviation  of  ^° ;  the  devia- 
tion was  not  so  great  when  the  hot  and  cold  ends  were  con- 
nected respectively. 

A  battery  of  eight  bars  produced  some,  but  not  a  consider- 
able increase  of  power. 

A  bar  which  produced  a  deviation  of  20°  with  four  feet  of 
copper  wire,  of  1-21  of  an  inch  diameter,  gave  with  8, 16,  awl  32 
feet  of  the  same  wire,  corresponding  deviations  of  164.°,  10", 
and  7°. 


waft  .6|^ ;,  witli  the  same  length  of  platina  wire  of  1-lOOth  iach^ 
not  more  than  ^^. 

With  four  feet  of  copper  wire  of  1-1 2th  inch,  the  deviation 
wa8.21^f  and  waa  not  iocreaaed  by  usin^  two  such  wires. 

In  i^U  ibeae  expenmentSy  the  deviation  was  in  the  same 
direction  throughout  every  part,  both  of  the  bars  and  of  the 
connecting  wires* 

No  difference  of  effect  was  observed,  whether  the  bars  were 
jaJFIter  fusion  cooled  slowly  or  rapidly. 

The  effecto  were  not  materially  increased  by  increasing  the 
4imensi(ms  of  the  bars,  or  of  the  surfaces  iu  contact. 

A  tourmaline,  which  by  heat  exhibited  the  opposite  electric 
states  very  strongly,  produced  no  deviation  on  the  magnetic 
needle,  4nen  its  ends  were  connected  with  the  galvanoscope  by 
silver  wires  coiled  round  them. 

For  a  comparison  between  the  electromagnetic  effects  as 
produced  by  heat  and  by  the  usual  process,  it  was  observed  that 
rods  of  2inc  and  copper,  each  7-lOths  of  an  inch  in  diameter,  and 
distant  4-lOths,  wnen  excited  by  equal  parts  of  muriatic  acid 
and  water,  produced  a  deviation  of  27^  on  the  large  compass ; 
and  rods  of  3-lOths  distant  3-lOths  inch,  gave  40^  with  the 
smaller.  Believe  me,  dear  Sir, 

Very  sincerely  yours, 

J.  Gumming. 


as 


Article  VI. 

JExperi$neni8  to  determine  tlie  PracticabiHty  of  an  Operation  for 
Phthisis  PulnumaliSf  proposed  by  Dr,  Carson^  By  David 
Williams,  MD. 

(To  the  Editor  of  the  Annuls  of  Philosophy. y 

SIR,  lAverpooiy  May  4,  ISSS. 

The  following  experiments  were  instituted  from  a  desire  to 
examine  a  very  important  physiological  hypothesis,  advanced 
by  Dr.  Carson.  That  gentleman  has  published  a  pamphlet,* 
consisting  of  three  essays  :  one,  on  the  Elasticity  of  the  Lungs  ; 
another,  on  the  Vacuity  of  the  Arteries  after  Death ;  and  the 
third,  on  Lesions  of  the  Lungs.  In  the  second,  or  that  on  the 
Vacuity  of  the  Arteries  after  Death,  he  relates  two  methods 
that  he  adopted  for  killing  animals,  by  admitting  air  through 
different  parts  of  the  parietes  of  the  chest  into  both  its  cavities 
simultaneously^  thereby  collapsing  the  lungs.  One  method  was 
by  making  an  opening  of  about  an  inch  in  length  between  a  pair 
of  the  ribs  on  each  side  of  the  thorax.  The  other  was  by  making 
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an  op6titne  At  to  admit  bis  two  fingers  from  within  the  abdomew, 
through  the  muscular  part  of  the  diaphragm  on  each  ndd't 
instantaneous  death  was  the  result  of  the  tatter  method  in  ail*  his 
trials.  In  the  former,  death  was  not  less  certain;  thoogh  U'  little 
more  tedious  ;  the  life  6f  one  animal  only  (a  large  do^)  was  fpro- 
tracted  so  long  as  twenty  minutes.  In  his  third  essay;  o)r  that 
on  Lesions  of  the  Lun^,  Dr.  Carson  details  an  experiment  pep- 
formed  on  three  rabbits  as  follows :  An  incision  was  made 
between  two  of  the  ribs  on  one  side  into  the  cavity  -of  Ibe 
chest,  the  air  was  freely  admitted,  and  he  concloded'thHt  the 
lung  must  have  been  reduced  to  a  state  of  collapse.  The  wo«nd 
was  then  allowed  to  close  and  heal.  At  the  distance  of  five 
days,  a  similar  opening  was  made  into  the  cavity  en  the  opposite 
side,  when  one  out  of  the  three  rabbits  soon  expired  after  the 
second  operation.  Dr«  Carson  inferred  from  the  results, ^at  it 
is  possible  to  collapse  one  of  the  lungs,  and  to  retain  it  iu'that 
state,  ad  libitum^  Dv  keeping  open  the  communication  between 
the  cavity  of  the  cnest  and  the  external  air ;  and  further,  that 
upon  allowing  the  opening  to  close,  the  lung  in  a  given  tiave 
will  recover  its  wonted  function,  thereby  rendering  it  prac* 
ticable,  when  conceived  necessary,  to  place  the  opposite- Infig 
under  the  like  discipline.  Dr.  Carson  has  v^ry  ingeniousfy  pW>- 
posed  the  application  of  his  viewl^  to  the  cure  of  6ne  of  the  tndst 
frequent  and  fatal  of  diseases,  phthisis  pnlmonalis;  and  in  a 
single  instance,  he  has  reduced  his  hypothesis  to  practice,'  by 
sanctioning  the  operation  upon  a  patient  in  this  town. 

It  will  be,  perhaps,  rather  difficult  to  reconcile  with  the 
above,  the  results  of  the  following  experiments  :  indeed  had  I 
not  been  indulged  with  the  presence  of  medical  gentlemen  at 
-several  of  them,  I  should  have  felt  some  scruple  in  ^ving  them 
publicity*  All  the  subjects  of  my  experiments  ^ere  dogs;  Tlie 
first  four  noticed  had  their  os  humeri  secured  to  the  rings  of  56 
pound  weights  ;  their  hind  legs  were  well  extended,  and  mstened 
to  similar  weights;  so  that  they  were  retained  neatiy  in  their 
natural  standing  position,  whicn  preserved  to  them,  in  a^.  groat 
measure,  the  use  of  their  auxiliary  respiratory  powers.       .  -  ■'  ^^ 

Hxper.  1. — An  opening  to  the  lull  extent  of  an  inch  was  made 
into  the  left  cavity  of  the  chest,  between  the  sixth  and'  seventh 
ribs,  midspace,  betwixt  the  spine  and  sternum.  At  each  inspi- 
ration, the  lung  was  paitially  inflated^  and  was  distinctly  'seen 
beneath  the  orifice,  and  at  a  little  distance  from  it.  At  oach 
expiration,  it  evidently  contracted,  and  its  lower  thin  ma^u 
was  thrust  outward  through  the  aperture,  with  great  feree«tnd  a 
peculiar  noise,  caused  by  the.  protrusion,  and  anexitof  aporfilan 
of  the  air.  The  breathing  was  distressed  when  die  lung 'pro- 
truded, but  as  soon  as  the  wound  was  allowed  to  contrae^*  it 
became  more  tranquil.  The  right  cavity  was  in  like  manner 
opened,  and  the  same  phenomena  were  observed.  :When.both 
aperture  jrene  kept  wickopeui  Uiq  breathing  wns  veiy  laborious 
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and  distreRsingi  which  did  not  arise  altogether  from  the  presence 
of  air  in  tlie  cavities,  but  principally  from  the  violent  protrusion 
of' the  inferior  margins  of  the  lungs,  because  the  instant  the 
openings  were  permitted  to  contract,  so  as  to  prevent  that  acci-- 
AeoHf  respiration  became  more  easy.  About  ten  minutes  dler, 
the  second  openine  was  made^  before  the  lips  of  the  wounds 
were  brought  toeeUier.  The  dog,  when  let  loose,  walked,  was 
weak,  but  breaUied  easy ;  would  taste  nothing  until  the  next 
morning,  when  he  appeared  lively,  took  his  food,  and  regained 
his  strength  daily.  Ihe  ninth  day  after  thie.  operation,  he  was 
hanged,  and  the  trachea  tied,  to  prevent  the  collapse  of  this 
lungs,  on  opening  the  chest.  Dissection:  no  morbid  appear- 
ance in  the  cavities  of  the  chest ;  the  wounds  were  healed  mter- 
nally,  but  not  quite  externally.  The  lun^  did  not  reach  by  two 
inches  the  lowermost  part  of  their  cavities,  nor  did  their  bulk 
appear  equal  to  the  filling  of  the  other  parts  of  their  cavities. 

jExper.  2. — ^Dr.  Traill,  Mr.  Christian,  and  Mr.  Sawson,  sur- 
geons, were  present,  llie  operation  was  performed  in  the  same 
manner  as  the  first ;  the  openings  were  better  than  an  inch  in 
length :  both  lungs  wounded  in  the  operation  in  consequence  of 
the  dog  struggling  (his  hind  legs  not  being  sufficiently  extended). 
The  kings  did  not  protrude,  but  the  wounded  part  of  the  one 
that  was  most  seriously  injured  by  the  knife  was  observed  to 
present  itself  at  each  expiration  opposite  the  aperture.  Will  a 
wounded  lung  protrude  under  every  circumstance  that  a  sound 
one  will?  The  above  medical  gentlemen  were  convinced  that  the 
longs  only  partially  contracted,  and  that  they  were  not  in  a 
quiescent  state,  but  that  respiration  more  or  less  oppressed, 
according  as  the  openings  were  expanded,  continued  uninter- 
ruptedly during  the  experiment.  A  silver  catheter  introduced 
into  the  chest  was  moved  about  by  the  alternate  contraction  and 
distension  of  the  lun^.  The  do^  was  detained  with  both  aper- 
tures wide  open  for  the  space  ornve  minutes ;  then  untied,  with- 
out bringing  the  edges  oi  the  wounds  together.  He  was  rather 
lively,  shook  his  tail,  drew  himself  upon  his  belly  along  the 
floor,  then  lay  down  on  one  side,  and  contracted  himself,  as  if 
to  close  the  openings ;  whether  it  was  instinct  or  accident  that 
induced  him  to  choose  that  position,  it  certainly  had  that  effect, 
thereby  enabling  him  to  breathe  easier ;  though  his  breathing, 
after  he  was  let  loose,  did  not  appear  much  distressed,  his 
strength  was  considerably  exhausted.  About  an  hour  afler,  the 
^etlges  of  the  wounds  were  brought  together ;  during  the  inter- 
mediate hour,  the  external  air  communicated  with  the  cavities. 
He  refused  his  food  until  next  day,  when  he  recovered  his  appe- 
tite, and  regained  his  strength  apace.  The  fifth  day  after  the 
operation,  die  dog  was  hanged.  Dissection :  the  internal  edges 
of  the  wounds  healed  ;  the  left  lung  had  a  deep  plum-coloured 
circular  spot,  as  large  as  the  circumference  or  a  crown  piece, 
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Aurroiuuliag  Uio  wouaded  part,  which  was  (j^uite  hea)^t,  Qa 
MinkiHtf  ttu  inci«u>n  into  the  discoloured  portion,  it  was  fopn4 
ll^ikr);^^!)  with  blood,  without  any  apparent  disorgaoizatioQ^:  an^ 
ap|Mniri>d  ill  a  fiiir  way  of  regaining  its  natural  state.  A  ^i^ijr 
«|hM  «urrouiidiug  the  wounded  p^  was  obser¥ed  o|i  the  right 
)ai^[,  but  amaUer ;  that  wo«m1  was  also  healed,  no  adhesion  pf 
^lra>ni*aiion  in  either  csThr.  Absorption  must  have  been  v^ry 
m^d,  a«  a  cw«»fedejnfehle  ^dwidii  of  blood  into  the  left  qarity  hlid 
lak#n  placid  dwriuf  th«  oper£iM&. 

kU^^tr-.  X'^^::i  ^  |c«ieiiM  cc  Dn.  JeAcys,  Jardine,  ^icbolr 
iMiik  as»i  lA^flisn^  Kuic^rissx  sad  Jones.  An  opening  of  an  inch 
M^  a  ^ia2f »  k^r^;:^  vu  »aie  between  the  sixth  and  seventh 
\^  ^*ii  S^ut  MMff  <rc  ;3M  u»anX|  of  a  middle-sized  cor.  Hie  air 
Wm  iK^  iTairvM  ^«rui^  k&spiration ;  and  at  eiich  ej^iiation,  it 
l«Ml^  v^iA.  «ltf  J4ii;c»  mqnently  protruding,  when  not  prevented 
V«  ^«r  ^-vnfiiinwfet.'qa  of  the  above  medical  gentlemen.  The 
>i:%-^/iiU^  ^4R^  WAeh  distressed ;  the  animal  was  kept  on  the 
4i>^»i4  Qc  1h»/  ititttttes,  after  both  the  openings  were  made ;  when 
41*.  i^vk;^  a«f  «auked  about,  apparently  but  little  affected,  tbe^r 
jpiBd^in;  >i  >i»i  out  of  the  cavities.  At  the  expiration  of  ten 
wimtH^  3.vtt  the  time  he  was  liberated,  the  apertures  were  fuUy 
.iU«t«»nM«4».  and  retained  so  by  applying  and  pressing  a  finger  at 
4lv  ^^MJKitti^  of  each  of  them,  wmch  effectually  prevented  \h^ 
rii*  ir^^iii  approaching  each  other;  in  fact,  in  my  opinion,  they 
iMtja.<  uad*  The  death  of  the  animal  took  place  in  less  than  twp 
^^tiUUftf^  '^^  what  extent  the  auxiliary  respiratory  orgt^ns  were 
4ii|i^^  in  their  action  by  'the  two  ribs  on  each  side  bei^g 
^«<jiJM^  asunder,  I  cannot  say ;  but  if  they  were  impededf  and 
( shoik  it  is  evident  that  they  were,  the  death  of  the  animal  natu- 
mJIV  wist  have  been  accelerated. 

jtxftr.  4. — In  the  presence  of  the  same  gentlepiea  as  wit- 
^ssed  the  latter.  A  small  opening  was  made  into  each  cavity 
gj^lhe  chest  of  a  bull-do^  in  the  intercostal  spaces,  and  a  fidt- 
Msd  clyster-pipe  introduced  into  both  apertures,  which  were 
l^ued  for  half  an  hour  in  an  oblique  position,  their  iqt^rn^ 
^8  pointing  towards  the  upper  part  of  the  thorax ;  during 
which  time  air  freely  passed  inwards  and  outwards.  The  apima^ 
was  occasionallj  distressed  in  his  breathing,  when  he  wpuI4 
struggle  and  contract  so  as  to  force  out  as  much  as  possiUe  the 
air  in  the  bags  of  the  pleuro ;  then  he  would  make  a  quick  ^ 
full  inspiration,  by  which  he  was  considerably  relieved.  A/ter 
isg[aining  his  liberty,  he  seemed  but  little  injured  by  the  ope- 
laiuons.  J  r- 

Exper.  5.— An  opening  five  inches  in  length  was  9iad^ 
hflitween  the  sternum  and  symphysis  pubis  ipto  the  cavity  of  tb^ 
abdpmep.  The  diaphragm  ^peared  tense,  and  the  aption  pf  itp 
fibres  were  visible,  but  connned,  from  the  very  great  pre^i^r^ 
laqnired  to  pirevent  the  protrusion  of  the  i{itestin#s^  Jcft.    'J^ 
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Stntipally,  if  not  entirely,  oooasioned  by  tilie  tctton  of  Uhi 
i^hriitgtBi  fcf  the  force  of  the  protruiion  dimimihedM  soonui 
liff  nib^Qtk  was  obstructed  on  one  Bide  of  the  mediastinnin.  and 
ei^ed  when  it  took  place  on  both  aides*  With  a  little  difficdty 
an  opebihg  aboat  an  incili  in  length  was  made  into  the  left  oatity 
d^  the  chest  through  the  muBcuTar  part  of  the  diaphragmi  threo 
ihcheiiB  b^Iow  its  attachment  to  the  ribs.  When  the  air  rushed 
in,  the  diaphragm  on  that  side  became  relaxed,  and  its  action 
not  only  orotructed,  but  Its  irritability  to  all  appearance  sui^ 
]^nded.  A  portion  of  the  diaphragm  jutted  out  towards  tha 
abdomen,  and  formed  a  pouch,  with  the  aperture  in  its  centre* 
A  similar  opening  was  made  into  the  right  cavity  of  the  chesty 
followed  by  the  stime  effects.  An  ivorjf  tube,  3-lOths  of  an  inch 
in  diameter,  was  repeatedly  introduced  into  each  aperture.  Th# 
diaphragih  seemed  to  be  altogether  guided  by  the  aotion  of  tht 
cOnti^ous  parts,  and  by  the  pressure  and  passage  of  the  aif 
mbdiSed  by  respiration;  at  each  inspiration  it  was  drawft 
towards  the  chest,  and  expanded  by  the  dilatation  of  the  thorax^ 
btit  its  expansion  was  not  sufficient  to  obliterate  the  pouches 
before  noticed,  which  was  a  ^strong  proof,  together  with  th^ 
quiescent  state,  compared  with  the  previous  violent  thrusting 
oiiiwards  of  the  contents  of  the  abdomen,  of  its  paralysed  condi* 
tion.  Is  it  not  likely  that  in  many  wounds  penetratmg  into  th« 
cuvity  of  the  abdomen,  unaccompanied  vrith  thrusting  outward* 
of  its  pontents,  that  the  diaphragm  is  wounded?  At  each  exni* 
ration,  the  diaphragm  was  pushed  towards  the  abdomen,  by  thd 
preijsure  and  passage  of  the  air  from  within  the  cavities  of  the 
cheijt,  and  the  poucnes  enlargedi  The  breathing  viras  oppressed^ 
but  not  so  distressing  as  in  the  first  three  experiments,  when 
the  aoettures  were  vride  open.  The  external  wound  was  brought 
together  by  suture.  When  the  dog  was  removed  from  the  table, 
he  wdked,  but  tottered  a  little ;  he  breathed  easy,  and  three 
h0ttt^  after  lapped  some  milk,  which  was  rather  surprising,  as 
the  ttrst  two  operated  upon  would  accept  of  nothing  until  thifc 
following^  morning.  He  recovered  his  strength  and  liveliness 
amk^ln^y  fhst.  On  the  third  day  after  the  experiment,  he  was 
hanged,  together  vrith  another  dog  not  operated  upon,  for  the 
purpose  of  comparing  the  appearances  of  their  respective  lungs. 
Each  had  his  trachea  secured  immediately  on  bemg  cut  dovm, 
before  the  suspending  cord  was  slackened,  to  prevent  collapst 
of  the  luUgi^  on  opemng  the  cavity  of  the  chest.  Dissection ; 
in  the  presence  or  Dr.  Tr«iill,  to  whom  I  am  ^atly  indebted  for 
mtoy  suggestions  in  conducting  these  expenmentis.  No  morbid 
appearance  in  the  abdomen,  with  the  exception  of  a  few  adhe* 
sions  between  the  liver  and  peritoneum ;  the  apertures  in  the 
diaphragm  Were  closed  by  a  tender  film,  which  very  readily  gave 
way  to  the  probe.  On  opening  the  chest,  the  heart  was  once 
observed  to  contract,  and  the  perioardiom  Was  perfectly  trans«v 
3/ew  Srriw,  vol,  v,  2  F 
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parent,  as  remarked  by  Prof.  Richerand.*  We  could  percnre 
very  distinctly  the  rami fi cations  of  the  coronary  vessels ;  t&e 
diaphragm  was  in  its  natural  position  ;  no  adhesioae ;  the  lungs 
ou  first  exposing  them  appeared  perfectly  smooth  and  glossy ; 
'  t  a  bltie  time  they  were  slightly  corrugated  by  the  effect  of  the 
ied  a:' 
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cold  in  condensing  the  enclosed  air  :  tne  examination  was  con- 
ducted in  the  open  air.  Not  the  slightest  difference  could  be 
fierceived  either  in  the  espausion  or  general  appearance  of  the 
un^s  of  the  two  dogs.  Their  lungs  did  not  extend  by  tno 
inches  to  the  inferior  part  of  their  respective  cavities,  and  their 
bulk  was  insufficient  to  fill  the  remaining  part  of  the  bags  of  the 
pleura.  Pray  what  proof  is  there  that  the  lungs  fill  the  haga  of 
the  pleura  ?  I  must  confess  that  I  am  quite  sceptical  upon  that 
poiuti  and,  on  the  contrary,  believe  that  in  a  healthy  state  they 
never  till  them.  To  prove  that  the  measure  we  had  recourse  to 
was  etfectual  in  preventine  the  air  escaping  out  of  the  Innoa, 
when  the  chest  was  opened  at  the  conclusion,  we  divided  tne 
wiudpi|>e  of  each  below  the  knots,  when  they  instantaneously 
culUJuied. 

£xptr.  (y. — The  description  supposes  the  animal  to  be  atand- 
ittg  upright  on  bis  hind  le^.  The  right  cavity  of  the  cheat  via 
fMMlixod  with  a  sharp-pomted  penknife,  by  thrusting  it  traiu- 
mitaly  with  a  slight  degree  of  obhquity  downwards,  through  the 
'iMMOttstal  space,  immediately  above  the  upper  edge  of  the 
Awttth  rib,  mid-space,  between  its  head  and  antenor  extre- 
mity.  The  animal  was  afterwards  put  to  death.  Dissection: 
tilt  insimment  had  pierced  the  diaphragm,  and  had  slightly 
wounded  the  liver;  the  lung  uninjured ;  the  knife  had  passed  as 
near  as  possible  through  the  centre  of  the  cavity  at  that  part, 
and  but  little  short  of  two  inches  above  its  inferior  termination. 
Had  the  lung  extended  so  low  down,  it  must  have  been  wounded, 
the  knife  being  sharp-pointed,  and  pushed  in  with  force. 

Exper.  7. — To  remove  every  doubt,  with  respect  to  the  slate 
of  tile  lung,  when  deprived  entirely  of  the  influence  of  the  aux- 
ihary  respiratory  organs,  the  following  experiment  was  made  in 
the  open  air.  The  cartilages  of  all  the  true  ribs  were  divided, 
with  the  exception  of  the  superior  one,  close  to  their  juncture, 
with  the  osseous  structure,  and  the  left  cavity  of  the  chest  laid 
open  its  whole  length ;  the  diaphragm  was  punctured ;  the  ribs, 
and  their  cartilaginous  ends,  attached  to  the  sternum  were  sepa- 
rated and  retained  asunder,  so  as  to  expose  and  to  deprive  the 
lung  of  ever,'  assistance  from  the  auxiliary  respiratory  organs. 
The  lung  reeled  upon  the  ribs  and  side  of  the  vertebra;  on  ex- 
posure, it  shrunk  considerably,  but  did  not  collapse.  Its  motion, 
ibr  it  was  not  at  rest,  might  be  compared  to  lliat  of  a  leech  when 
it  draws  up,  and  again  recedes  its  body,  without  making  any 
progression;  indeed,  with  both  ends  fixed,  the  motion  waB4U)t 
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iJHibttf  ipiiliatioD^  neidier  waa.it  svncbroiioiiB  wkk  the.'aotiod  of 
tJleJieiuty  butitwraB  a. slow  uDduIatiiig  movement.- .  On  clomng 
•Ifae  ^"by  t^d  keeping  it  so  for  four  :«r.  five  inspimtiojiSy  then 
.(ipaDilig:it  quickly^  the  lung  was  foand  to'ihave  iiiiureased  in 
voiome ;  >0n  exposure^  it  again  diminished.  To  close  the  scehe, 
tiui 'knife  was  piuoged  into,  the  heart  with  a  determination  never 
■te  •perform  smother  experiment  on  a  living  animal^  which  I 
had  been  jndiwed  in  the  present  case  to. do,  by  my  anxiety  to 
solve  an  important  practical  problem. 

^'.I  believe  no  one  has  ever  appreciated  the  power  of  the  lungs 
and  their  aiuciliaries  in  respiration  during  life  in  resisting  and 
diHunishing  the  pressure  of  the  atmosphere,  when  admitted  into 
the  cavities  of- the  thorax  through  apertures  in  its  parietes. 
That  they  do  possess  a  considerable  power  is  beyond  a  doubt, 
llie  oppression  of  the  breathing  and  tne  expansion  of  the  lungs 
itt^e  in  an  ittverse  ratio  to  one  another,  and  can  be  reflated  by 
adjusting  the  dimensions  of  the  openings  into  the  cavities  of  the 
itimst.  ^  'As  the  apertures  increase  in  their  size,  the  power  of 
expansion  of  the  lungs  is  diminished,  while  the  oppression  of 
Ad  breathing  is  auginented,  until  at  last  life  is  extinguished. 
What-qnantity  of  air  is  sufficient  to  produce  death  as  long  as  all 
the  respiratory  or^ns  are  not  restrained,  I  have  not  ascer- 
tained«  The  doctnne  of  the  lung  collapsing,  while  the  function 
of  the  opposite  one  is  unimpaired,  on  exposure  of  its  external 
surface  to  the  atmosphere,  tought  from  time  immemorial  in  the 
schools,  I  must  now  consider  as  enoneous,  and  feel  somewhat 
sorprised  that  a  notion  so  gfoundless  should  have  existed  for  so 
many  ages* 
:   i^romthe  foregoing  experiments,  it  appears, 

!•  ^That  a  lung  will  not  collapse  from  exposure  to  the  atmo« 
sphere  as  long  as  respitation  is  carried  on  by  the  opposite  one, 
and  the  auxiliary  respiratory  powers  are  not  restrained. 

2;  That  a  lung  possesses  for  a  time,  independently  of  the 
miluence  of  the  diaphragm  and  intercostad  muscles,  if  respiration 
is4^arried  on  by  the  opposite  lung,  a  peculiar  motive  power,  the 
iKwreeof  whicA  I  do  not  pretend  to  explain. 
J  ^»'  That  a  sound  lung  soon  regains  its  full  power  of  expansion, 
w^en  the  pdpessure  of  the  exterior  air  is  removed.  •  ^ 
•  4.' That  air  freely  and:  uninterruptedly  admitted  into  both 
cavities  of  the  chest  simultaneously,  through  tubes  of  a  certain 
eialibria,  will  not  collapse  the  lungs,  if  the  auxiliary  respimtory 
Ofgaos  are  unrestrained. 

/  5.'  That  air  admitted  into  both  the  cavities  of  the  chest  (of  a 
niddle-siKed  dog)  simultaneously  through  apertures  of  an  inch 
and  better  in  length  in  the  intercostal  spaces,  will  not  collapse 
thelon^  provided  the  animal  is  allowed  unconfiaed  the  use  of 
his  respiratory  organs. 

6.  That  a  sound  lung  never  fills  the  bag  of  the  pleura. 
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'  If  the  laid  pliyttiologkal  inference  is  coireet^  it  is  highly  itrt^- 
lesting  in  It  pathological  point  of  view.  It  enables  ns  to  explain 
how  bydiope  itheraeisy  or  that  ilpeciei  of  :it  called  hyaro^tl 
plenrae,  may  exist  to  a  certain  extent^  without  beins;  attended 
with  any' symptoms  indicating  the  presence  of  the  disease,  ai 
related  by  nnmerous  medical  authors.  We  can  also  molHs  satis- 
factorily account  how  the  lung  so  frequently  escapes  being 
wounded  when  weapons  penetrate  the  cafity  of  the  thorax ;  and 
how  the  extravasation  which  follows^  if  not  considerable,  pro^ 
dnceli  but  little  derangement.  It  may  also  have  a  practical 
ntihty,  for  it  informs  the  surgeon  that  the  lun^  descends  to  a 
certain  point  only,  so  that  m  need  not  be  ahraid  wounding  it 
should  an  operation  be  required  below  that  position. 


Dr.  Carson  retained  open  the  aperturea  mto  the  chests  of  bin 
animals  with  his  fineers;  whereas  mine  were  kept  open  in  the 
manner  described,  which  accounts  for  the  different  results  of  onv 
experiments.  Dr.  Carson,  in  his  Essays,  does  not  allude  to  ibis 
circumstance,  but  since  my  investij^ations  he  has  mentioned  iU 
When  air  is  admitted  into  the  cavities  of  the  chest,  the  animal 
requires  the  aid  of  all  bis  respiratory  powers. 
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Articls  VII. 

On  M.  Schweigger's  Ekciroma^netie  Multiplier ^  with  an  Account 
of  tome  Experiments  made  with  it.    By  rrof.  Oersted.    (Com- 
'   municated  by*  the  Author.) 

Immediatelt  after  the  discovery  of  electrotnagrietism, 
Prof.  Schweigger,  of  Halle,  invented  an  extremely  useful  itish'U- 
ment  for  the  purpose  of  discovering  very  weak  electrical  ctirrents 
by  means  of  tlie  magnetic  needle.  The  effect  of  this  multiplier  is 
founded  upon  the  equal  action  which  every  part  of  a  conducting 
wire  when  it  transmits  a  current  exerts  upon  the  magnetic  needle! 
When  a  part  of  this  wire  is  curved  as  in  A  B  C,  fig.  1  (PI.  XX), 
so  that  the  two  branches  A  B  and  B  C  are  in  a  vertical  plane, 
and  a  magnetic  needle  D  E  is  property  suspended  in  the  same 
plane,  it  will  be  readily  conceived  that  the  needle  receives  an 
impulse  double  that  which  it  would  receive  from  one  only  of 
the  branches.  The  impulse  given  by  each  branch  has  also  the 
same  direction,  since  it  is  in  fact  the  same  side  of  the  wife 
which  in  both  branches  is  opposite  the  needle.  The  effect  is 
still  further  increased  when  the  conducting  wire  makes  several 
circumvoltttion9  round  the  needle,  as  in  fig.  2,  and  thus  an  dtec- 
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tromaipetie  moltipliar  u  form^ ;  fi^.  3  r^pilostate  wa.  tppantus 
MconSng  to  my  constructioDi  which  differs,  however,  iroa 
M,  Si^weigger's  io  no  essential  respects.  A  A,  fk%.  3,  is  the  foot 
of  the  appwralus.  C  C,  C  C,  are  two  stands  wmoh  support  % 
fxmme  B  B,  which  has  a  gfoove  on  the  edge  to  reoei?e  the  mnl* 
tiplying  wire.  S  D  is  a  stand  to  support  the  wire  from  which 
the  magnetic  needle  is  suspended.  E  £  is  a  metallic  wire 
pass^  tightly  through  a  hole  made  in  the  upper  part  of  the 
stand  D  I).  To  this  metallic  wire  there  is  attached  by  a 
little  wax  a  thread  of  raw  silk  E  F,  suspending  a  double  trianr 
gular  loop  of  paper,  in  which  the  magnetic  needle  is  placed. 
£  G  is  a  tube  which  allows    the    suspension    wire    a   free 

Kisage,  and  prevents  the  multiplying  wire  from  touching  it. 
low  the  magnetic  needle  a  divided  circle  is  placed  to  measure 
the  deviations.    The  multiplying  wire  is  of  plated  copper,  and  a 

Jjuarter  of  a  millimetre,  or  about  ^^  of  an  inch  in  diameter. 
t  is  covered  with  silk  thread,  which  prevents  any  ooramunioa^ 
tion  between  the  different  parts  of  the  multiplying  wire ;  H  and 
J  are  the  two  ends  of  this  wire.  The  use  of  tnis  apparatus  will 
be  understood  almost  without  any  explanation.  In  order  to 
mnltiply  the  efiect  produced  by  a  galvanic  arrangement  upon  the 
needb,  it  is  requisite  only  to  effect  a  communication  so  as  to 
make  the  multiplying  wire  a  part  of  the  circuit.  The  effect  of 
a  disk  of  copper  and  of  zinc  with  pure  water  as  a  liquid  conduc- 
tor, was  rendered  perfectly  sensible  by  this  apparatus,  and 
it  is  even  possible  by  its  means  to  render  those  galvanic  actions 
sensiUe,  which  are  too  weak  to  produce  a  marked  effect  upon 
the  prepared  muscles  of  a  fro^.  When  it  is  required  to  discover 
an  action  which  is  so  extremely  weak  as  to  occasion  a  scarcely 
visible  deviation,  the  circuit  is  interrupted  immediately  after  it 
has  been  completed,  but  it  is  again  effected  at  each  time  that 
the  needle  is  at  tilie  point  of  terminating  the  preceding  oacil<- 
lation ;  the  apparatus  may  be  rendered  still  more  sensible  by 
putting  a  smau  magnetic .  needle  in  H  H  in  the  situation  re* 
quired  to  diminish  the  force  with  which  the  suspended  needle 
tends  to  preserve  its  direction. 

When  the  multiplier  is  employed  for  moderately  strong  elec- 
tromagnetic action,  thicker  conducting  wires  must  be  used.  If 
this  precaution  be  neglected,  the  effect  may  be  diminished 
instead  of  increased,  owing  to  the  imperfection  of  the  conductor. 
M.  Seebeck  has  made  some  very  satisfactory  researches  on  this 
subject,  in  his  memoir  on  eleotromagnetism,  published  two 
years  since  in  the  memoirs  of  the  Berlin  Academy. 

M.  Poggendorf,  of  Berlin,  a  distinguished  young  philosopher, 
constructed  an  electromagnetic  muUiplier  very  soon  after  M. 
Schweigger,  and  made  some  striking  experiments  with  it. 
*nie  experiments  of  M.  Poggendorf  having  been  cited  in  a  work 
upon  electromagnetic  ohenomena  by  the  celebrated  M.  Erman, 
published  soon  after  tne  discovery  of  these  phenomenfi,  were 


ktiown  to  Mvend  philoBophers  before  those  of  M;  ScAH^eigfgeir; 
which  ciroumstance  has  given  rise  to  difiereat  names  folr'the 
same  apparatns.  M.  Poggendorf  has  made  a  very  useful  mpfl6f 
cation  o^  this  apparatus  by  employing  it  fdr  the  purpose  of ^Ma^ 
mining  the  order  of  tlie  conductors  in  the  galvanic  series.  '  An 
account  of  his  labours,  is  contained  in  this  German  Journal^ 
the  Isis,  for  the  year  1 821 .  M.  Avogadro,  in  Italy,  has  used  tk^ 
same  plan,  but  without  experimenting  on  so  great  a  nnmber 
of  different  bodies,  his  memoir  contains  some  other  observap- 
tions  which  are  worthy  of  being  known.  By  the  indications  of 
the  electromagnetic  multiplier,  he  discovered  that  some  metals  at 
the  first  moment  of  their  immersion  in  concentrated  nitric  acid, 
produce  an  eflect  contrary  to  that  which  is  observed  in  a  lew 
seconds  afterwards ;  but  this  alteration  does  not  occur  in  dilate 
nitric  acid.  The  metals  which  have  exhibited  this  property  aie 
lead  and  bismuth,  lead  and  tin,  iron  and  bismuth,  cmalt  and  ai^ 
timony.  M.  Avogadro  states,  that  the  first  effect  which  occnrs 
in  a  concentrated  acid  is  similar  to  that  which  happens  in  a 
diluted  acid,  and  that  it  is  afterwards  that  the  contrary  effect  is 
perceived.  I  have  repeated  these  experiments  with  lead  and 
bismuth,  and  I  have  confirmed  them  by  other  means,  excepting 
only  that  I  have  always  had  at  the  end  of  llie  experiment  with 
concentrated  acid,  the  same  effect  as  that  constantly  prt)duced 
hy  the  dilute  acid.  I  have  also  found  that  the  bars  of  lead  and  of 
bismuth  which  have  been  acted  upon  by  concentrated  acid^  ^ve 
in  repeated  experiments  constantly  the  same  effects  as  by  dilute 
acid,  unless  fresh  surfaces  were  given  to  them  before  they  were 
again  immersed  in  the  acid ;  this  renewal  of  the  snrfiMses  miuf 
be  effected  not  only  by  mechanical  means,  but  also  by  dilated 
nitric  acid.  It  also  fr^uently  happened  that  the  bars  which 
had  been  in  dilated  acid,  and  wnich  had  been  only  alightfy 
wiped,  gave  at  first  in  the  concentrated  acid  a  momentary 
deviation  in  the  same  direction  as  in  the  diluted  acid^:  very  pfe- 
bably  on  account  of  the  fluid  which  remained  on  their  snrroee ; 
they  then  gave  for  some  seconds  the  contrary  deviation;  that 
is  to  say,  the  same  as  that  observed  when  the  experiment  is 
inade  with  bars  well  cleaned.  At  length  the  deviation  became 
such  as  iVwould  have  been,  if  diluted  acid  had  been  employed  aa  a 
fluid  oonfluctbr.  It]  is  to  be  remarked  that  concentiated  nitric 
acid  acts  much  more  strongly  upon  bismuth  than  upon  lead ; 
and,  on  the  contrary,  that  the  diluted  acid  acts  strongly  upon 
the  lead^  and  scarcely  at  ail  upon  the  bismuth.*  Thus  it  follows, 
that  the  lead  acts  as^the  more  positive  metal  in  the  dilute  acid, 
but  as  the  negative  in  the  concentrated  acid. 

It  remains  only  to  explain  why  the  deviation  produced  by  the 
concentrated  acid  does  not  continue  the  same  during  the  whale 
of  the  experiment  As  I  am  travelling,  I  have  not  time  to  treat 
of  tbis/  or  the  tmalogous'  experiments  related  by  M.  Avondro 
tboFOughh^  but  I  shall  Content  myself  with  having  oonthbiited 
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to  eall  .t)i6  attention  of  philosophers  to  this  olasi  of'ezmrimentiL 
whioh  are  equally  intereBting  as  regards  the  theory  or  solution 
and  that  of  the  excitation  of  the  electric  current.  M.  Avogadro 
mentions  also  that  arsenic  acts  with  respect  to  antimony  as  a 
positive  metal  in  concentrated  nitric  acid  and  as  a  negative  in 
dilute  acid*  This  phenomenon  appears  interesting  in  relation 
to  the  chemical  efltect  of  this  acid  upon  the  two  metals  in  its 
different  degrees  of  concentration. 

Among  the  experiments  to  which  the  electromagnetic  multi- 
plier gives  rise,  it  may  be  stated  that  by  its  use,  we  may 
ahowi  that  when  two  pieces  of  the  same  metal  are  immersed  in 
an  acid  capable  of  acting  upon  them,  that  which  is  first  immersed 
acts  towards  the  other  as  the  most  positive  metal ;  this  experi- 
ment is  extremely  well  performed  with  two  bars  of  zinc  and 
diluted  sulphuric  or  muriatic  acid.  It  would  be  extremely  inte- 
resting to  examine  the  electromagpietic  changes  which  take 
place  during  every  period  of  the  action  of  acids  and  alkalies 
upon  the  metals,  and  nothing  affords  greater  facility  for  this 
purpose  than  the  electromagnetic  multiplier. 

Notice  read  at  the  Academy  of  Sciences  of  some  new  Thermoelectric 
Experiments  made  by  M.  Le  Baron  Fourier  and  Af.  Oersted, 

1  have  had  the  honour  of  exhibiting  to  this  illustrious  Aca- 
demy the  remarkable  experiments  by  which  M.  Seebeck  has 
shown  that  an  electrical  current  may  be  produced  in  a  circuit 
formed  of  solid  conductors  only  by  disturbing  the  eauilibrium  of 
Uie  caloric.  We  are  therefore  in  possession  of  a  new  Idnd  of  elec- 
tric circuits,  which  may  be  called  thermoelectric  circuitSi  thus 
distinguishing  them  from  galvanic  circuits,  which  may  in  future 
be  denominated  hydroelectric.    On  this  subject  an  interesting 
question  arises  respecting  electromagnetism,'  and  which  relates 
also  to  the  theory  of  the  motion  of  heat  in  solid  bodies;  the 
.question  is  to  examine  whether  the  thermoelectric  f^ffects  may 
>De  increased  by  the:alteraate  repetition  of  bars  of  different  mat- 
ters, and  how  it  will  be  necessary  to  proceed  to  obtain  the 
vamn  cf  these  Elects.    It  does  not  appear  that  the  author  of  the 
idiscoyery  of  the.  thermoelectric  circuit  has  as  yet  directed  his 
.researches' tx>  this  point:  But  M.  Le  Baron  Founer  and  I  agreed 
to  cfxtmiine  this  question  together  experimentally. 
.■    The  apparatus  with  which  we  performed  our  first  experiments 
is-fbrmed  of  three  bars  of  bismutn,  and  three  other  of  antimony* 
akemately  soldered  together ;  so  that  they  form  an  hexagon, 
and  thus  constitute  a  complex  thermoelectric  circuit,  consisting 
■i6f  three  elements.    The  bars  are  about  4*7  inches  long,  0-6  of 
an  inch  wide,,  and  nearly  0*  16  of  an  inch  thick.    We  placed  this 
■;circuit  upon  two  supports,   in  an  horizontal  position,   taking 
-dare  .to  give  to  one  oi  the  sides  of  the  hexagon  the  direction  of 
/^  the  magnetic  needle>  and  we  placed  a  compass  as  nearly  as 
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parts  with  a  taper,  we  produced  a  very  Bensible  effect  upon  tjw 
iwedle.     Hy  heating  two  Boldered  places  whicli  were  not  cottU- 

SuQus,  the  deviiitiou  was  considerably  incieaaed ;  Instly,  whea 
te  temperature  was  raised  at  tlie  three  alteroating  8Qrdecti)g&, 
»  still  greater  effect  was  produced.  We  atao  employed  an 
inverse  process,  reducing  by  lueane  of  melting  ice  the  temper- 
ature of  one  or  more  of  the  soldeiings  of  the  circuit  to  the  free»> 
ii^  point.  It  will  be  readily  conceived  that  in  this  process  the 
Bolderings  which  are  not  cooled  are  to  be  considered  as  heated 
with  respect  to  those  that  are.  Tliis  manner  of  mailing  the 
experiment  admits  of  ascertaining  by  different  prucesse*  the 
requisite  comparisons  for  discovering  the  laws  of  the  power 
investigated. 

Employing  the  action  of  ice  and  that  of  flame  at  the  sanm 
time  ;  that  is  to  say,  by  heating  the  three  solderings  which  were 
not  cooled,  we  produced  a  very  considerable  effect ;  the  devia- 
tion amounted  to  60  degrees. 

We  afterwards  continued  these  experiments  witli  a  stronger 
apparatus,  composed  of  22  bars  of  bismuth  and  22  of  antimony, 
much  thicker  than  those  of  the  hexagon,  and  we  satisfied  our- 
selves that  each  element  contributes  towards  the  total  effects  la 
order  to  make  some  other  experiments,  we  interrupted  tile  circuit 
in  one  place,  and  soldered  at  the  extremities  oi  the  separated 
bars,  small  brass  cups  which  we  filled  with  mercury,  in  order  to 
have  a  ready  mode  of  forming  a  perfect  communication  betweea 
these  two  points  by  means  of  metaUic  wires.  A  capper  wire 
nearty  four  mches  long,  and  0-04  thick,  was  nearly  sufficient  to 
establish  an  entire  communication ;  and  two  similar  wires,  one 
by  the  side  of  the  otlier,  effected  a  most  perfect  commuaicalioB[ 
a  similar  wire,  about  40  inches  in  length,  also  effected  a  pretty 
good  communication,  but  a  platina  wire,  0'01d68  of  an  inch  in 
diameter,  andnearly  16  inches  in  length,  occasionedso  imperfecta 
communication  that  the  variation  amounted  to  only  one  degree. 
Aslipofpapermoistened  witha  saturated  solution  of  soda,  com- 
plsteiy  interrupted  the  communication.  There  was  no  chemical 
action  ;  nor  did  we  observe  any  sensible  ignition  as  might  have 
been  expected  in  an  apparatus  capable  of  produciug  so  great  aa 
electromagnetic  effect.  We  may  also  add,  tliat  the  sum  of  the 
effect  of  all  the  elements  of  the  complex  electromagnetic  circuit, 
is  much  less  than  the  sum  of  the  isolated  effects,  which  may  be 
produced  by  employing  the  same  elements  to  form  simple 
circuits. 

I  shall  DOW  give  a  detailed  accoatit  of  the  experiments 
referred  to  in  the  above  commurucation,  accompanied  with  som« 
further  observations. 

The  bars  which  were  employed  in  the  following  experiments 
were  parallelopipeds,  the  transveree  section  of  which  was  atjuaie, 
each  Bide  hiiag  nearly  Q-Q  of  an  inch  in  length.  .  ., 
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i'^tfij^piT*  It^We  iimiMd  »  feotepgiil*  ^tt9At^^'cd,.^^i^ 
Me-b«lf  of -which  wta  antimony,  tyM  theiOther  of  bismuU) ;  ucd 
mtmhd  4<dd«red  toaethery  »o  thtt  the  two  oontiguou  woe  of 
M^imMiyt  wid  the  ower  two  of  bisinuth.  One  of  the  eidea  wae 
marly  four  wd  ar  half  inchea  long,  and  the  other  three  iiiQhei'; 
the  circuit  waa  placed  horizontally  upon  etanda,  with  two  of  ita 
aidepi  uithe  directi<m  of  the  magnetic  needle^  aad  the  coimasa 
waa  placed  apon  one  of  them.  Having  left,  the  cifcait  for  a 
time  aaffioient  to  regain  the  e^oilibriam  of  tempefaturey  which 
mif^t  ImtFc  been  disturbed  doring  the  phicing  of  it»  ice.waa  put 
upon  one  of  the  two  aolderingUi  aord,  which  unite  the  two  hate<» 
logeneona  metab.  The  oompaM  showed  a  deviation  of  32  or  33 
degreea;  the  temperature  of  the  idr  waa  67^  of  Fahr. ;  at  a  tem* 
perature  of  68^,  the  deviation  was  observed  to  be  30  degrees. 
We  neglected  to  note  the  temperature  of  the  atmosphere  at  the 
oommenoeQcient  of  the  experiment*  We  shalli  therefore,  only 
comjfNire  the  results  of  experiments  made  at  the  same  period  • 

JEdmr.  2,--*-Another  circuit,  fig.  5,  waa  formed  of  the  aame 
length  aa  the  former^  but  having  the  opposite  sides  of  the 
aame  metal,  a  b  andc  d  being  bismuth,  and  a  c  and  6  d  of  anti«> 
mony  so  that  the  circuit  was  composed  of  two  thermodeotrio  ele» 
ments  rendered  active  by  ice  placed  upon  two  opposite  angleav 
This  circuit  produced  a  deviation  of  30  to  31  degreea,  under  the 
aame  circttmaiances  in  which  the  simple  circuit  produced  a 
dtviation  of  23  to  23  degrees.  The  temperature  in  thia  circiut 
baa  »ta  equiUbrium  soon  restored,  so  that  the  thermoelectric 
atiS»et  appears  weaker  than  it  would  do  without  thia  circumstance* 

Exper.  3.— A  circuit  A  B  C  D,  fi^.  6,  the  circumference  of 
which  was  double  that  used  ia  the  mat  experiment,  was  i>ut  in 
aation  by  ice  {daoed  upon  one  of  the  solderingSt  The  deviation 
WM  only  from  13^  to  16^,  under  the  same  circumstances  which^ 
with  the  circuit,  fig.  4,  ^ve  22  or  23  degrees. 

£rafr.4.«^Another  circuit,  fig.  7>  waa  formed,  of  the  aame 
length  as  the  preceding,  but  it  had  four  alternations,  or  four 
thermoelectric  elements  ab  {a  being  the  antimony,  and  b  the 
biamuth).  This  circuit  was  put  in  action  by  fdaoing  ice  upon 
ev^ary  other  soldering.  The  deviation  of  the  needle  amounted  to 
3  If  degrees,  under  the  same  circumstancea  in  which  theaimpte 
circuit  of  equal  length  produced  a  deviation  of  only  Id  to  16 
dOffrees,  but  the  circuit  used  in  Exper*  2,  fig.  5,  which  had  only 
hw  ita  circumference,  ^oiThalf  the  number  oif  elementa,  pro- 
duced nearly  the  same  efiioct  aa  that  obtained  in  Uiis  experivaent. 
Thus  it  appears,  which  will  be  confirmed  in  the  sequel,  that  the 
deviatiom^  of  the  needle  produced  by  the  thermoeleotrio  oirouit 
Uicrease  with  the  number  of  the  element  when  tiie  length  ofdm 
circuit  remains  the  same,  but  that  they  become  >  weaker  in  pro* 
portion  as  the  length  is  increased,  it  is  also  evident^  and  it 
will  l^  rendered  still  more  so  in  the  sequel,  that  these  two 
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dter^y  when:  the  length  of  the  cireumfeience  WicreaMS'ki  the 
same  proportion  as  the  number  of  the  elements;  or,  m  other 
words,  elements  of  equal  length  form  circuits  which  prodnee 
equal  deviations,  whatever  may  be  the  number  of  theelements. 
We  confirmed  these  results  by  comparing  the  effiMSta  of  two, 
three,  four,  six,  thirteen,  and  twenty*two  elements. 

In  order  to  ISoorm  complex  circuits  capable  of  producing  a 
great  effect  upon  the  magnetic  needle,  it  will  be  necessary  to 
emfdoy  very  short  elementary  bars ;  and  to  avoid  the  inconve- 
nience which  follows  from  the  restoration  of  the  equilibrium  of 
temperature  which  happens  too  rapidly  in  such  sinall  circuits, 
the  solderings  must  be  placed  alternateljr  in  contact  with  conti* 
naed  sources  of  heat  and  cold.  There  is  stiU  another  increase 
oi'  effect  in  the  complex  thermoelectric  circuit,  which  is  not  thus 
bmited  by  the  lengtti  of  the  circumference ;  but  before  it  is  men- 
tioned we  shall  show  the  relation  which  exists  betweeiv  the 
different  elements  of  the  complex  circuit. 

jExper.5.— 'We  examined  tne  effects  of  the  circuits  by  cooling 
first  one,  then  two,  afterwards  three.  Sec  of  the  solderings 
which  were  rendered  active ;  and  after  several  experiments,  we 
found  the  mean  numbers  to  be  as  follow :  In  a  circuit  of  three 
elements,  the  first  save  a  deviation  of  15|-^ ;  the  first  two  2d^ ; 
the  three  together  3  P.    In  a  circuit  of  four  elements,  the  ice 

f  laced  upon  one  soldering  gave  a  deviation  of  13f  ^ ;  upon  two 
9^;  three  25^;  four  31 4^.  In  a  circuit  of  six  elements,  the 
first  gave  a  deviation  of  9^ ;  the  first  two  134-^ ;  the  first  three 
18^^ ;  the  first  four  22^ ;  the  first  five  25f  "^ ;  the  six  together 

It  will  be  observed  that  the  deviation  produced  by  the  first 
eooled  soldering,  is  nearly  represented  by  double  the  quotient 
obtained  by  dividing  the  total  deviations  produced  by  the  cir- 
cuit, when  all  its  elements  are  put  in  activity,  by  the  number  of 
elements  plus  one.  It  is  also  evident  that  the  other  numbers 
nearly  approach  the  value  of  the  simple  quotient ;  but  still  they 
Uppear  to  form  a  decreasing  series.  We  are  now  alluding  to  the 
deviations  measured  by  the  angles,  and  not  of  the  real  extent  «f 
the  effects.  If  it  were  not  necessary  to  regard  the  different  dis- 
tances of  all  tlie  points  which  act  upon  each  other  in  thn.difibr- 
'ent  positions  of  the  needle,  and  even  to  consider  what  may.  be 
the  reciprocal  situation  more  or  less  oblique  of  the  edges  cMLitbe 
conductor  and  of  the  needle,  the  effects  might  beireprceeHl^ 
.by  the  tangents  of  the  deviations.  It  is,  however,:  remaiAjAle, 
that  the  experiments  which  we  have  made  indicate  aoionsiaat 
.relation  between  the  deviations.  If  such  experiments  as  we 
liave  hitherto  had  an  (Opportunity  of  performing  were  susceptible 
of  greater  exactness,  consequences  interesting  to  the  tneory 
would  undoubtedly  arise  from  them.  > 

£ipfr.  6.F— Thermoelectric  action  may  be  rendered  sensible 
iy  JBeans  of  the  electromagnetic  multiplier.    In  ord^to  pcodsttM 
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thfejeffeeti  oii6  of  the  two  pieces  df  meld,  tf,  fig;  8^'4to  combined 
With  two  pieces  of  6,  the  otoeri  so  that  thid  arrangement  consti* 
totes  a  broken  circuity  the  two  ends  of  which  are  of  the  same 
metal.  After  having  pat  some  ice  upon  one  of  the  solderingSi  a 
GOttmiimication  is  established  between  the  two*  pieces  b  by 
means  of  the  multiplying  wire. 

.  The*  eflfect  of  this  is  sensible  upon  the  needle  of  the  instru- 
ment, but  yet  it  is  very  weak ;  weaker,  for  example,  than  the 
efieol  of  a  piece  of  copper  and  silver  widi  water  as  a  fluid  con^ 
dttotor.  The  effect  is  rendered  more  evident  by  communicating 
a  fresh  impulse  to  the  needle,  at  the  end  of  each  return  after  a 
former  itnpulse. 

The  extraordinary  weakness  of  this  action  is  very  remarkable. 
We  learn  from  this  result  that  the  same  thermoelectric  elements 
which  produce  a  great  effect  upon  the  magnetic  needle  of  the 
t^mpass,  when  their  communication  is  made  by  a  short  and 
Uiick  conductor,  act  but  very  little  even  upon  a  much  more  sen- 
gible  needle,  when  the  communication  is  made  by  a  thin  con- 
ductor of  considerable  length.  A  hydroelectric  current  excited 
by  a  piece  of  zinc  and  silver,  with  water  as  a  fluid  conductor, 
produces  an  efiect  upon  the  needle  perhaps  a  hundred  timea 
greater  than  that  of  the  thermoelectric  current;  nevertheless  the 
effect  produced  by  the  former  upon  the  needle  of  the  compass, 
«ven  when  the  communication  is  made  between  the  elements  by 
the  best  conductors  is  scarcely  sensible  ;  while  the  effect  of  the 
latter  upon  the  coinpasji  is  not  only  sensible  but  considerable. 
All  thid  marks  a  veiy  important  property  of  the  thermoelectric 
current,  which  indeed  might  have  been  foreseen  by  theory,  but 
which  experience  should  confirm ;  that  is  to  say,  the  thermo- 
electric circuit  contains  the  electric  powers  in  much  greater 
quantity  than  the  hydroelectric  circuit  of  equal  size ;  but,  on  the 
other  hand,  the  intensity  offeree  in  the  former  is  much  weaker 
than  in  the- latter.  Since  the  first  electromagnetic  experiments, 
it  has  been  clearly  seen  that  the  deviation  of  the  needle  pro^ 
dmced-  by  the  electrical  current  would  be  regulated  accord- 
ing to  die  quantity  of  electric  power,  and  not  by  its  inten- 
sity; Thus  the  considerable  deviation  which  the  thermo- 
electric current  produces  is  an  indication  of  die  great  quan- 
titr  of  power  wnich  it  contains.  As  to  the  intensity^  it  is 
universally  acknowledged,  that  an  electric  current  pervades  con^ 
doctors  so  much  the  more  readily  as  it  is  more  intense :  the  hydro- 
eleotrio  current  which  more  easily  pervades  the  wire  of  the  multi- 
plier than  the  thermoelectric  current  does,  must,  therefore,  be 
more  intense.  The  much  greater  quantity  of  electric  power  which 
must  be  admitted  to  exist  in  the  thermoelectric  current,  will  f6rm 
no  objection  to  this  reasoning ;  for  it  is  perfectly  evident  that  in 
die  case  in  which  a  current  A,  of  intensity  equal  to  that  of  an- 
other current  B,  but  greater  in.  quantity,  is  presented  to  a  con- 
^daistov  sufficient  to  transmit  the  quantity  of  B-  only;  tbia 


condnptor  mmt  be  capable  of  traneniiuing  a  part  of  tfa«  currMit 
A.  equal  to  the  current  B ;  and  if  we  suppose  A  to  pose^as  r 
stronger  intensity  than  B,  the  Uansmiasion  of  the  former  will  be 
still  greater, 

Exper.  7, — We  tried  the  effect  of  the  complex  circuit  upon 
the  needle  of  the  multiplier,  and  we  found  it  cunsiderabl^  au^r 
mented,  by  increasing  tne  number  of  the  elements  of  the  circuit, 
even  in  cases  in  which  the  number  did  not  increase  the  e£lect 
upon  the  compaBS.  We  obtained  this  result  by  experiments 
with  6,  13,  and  22  elements.  It  appears  then  that  the  intensity 
of  the  power  increases  in  the  circuit  with  the  number  of  the 
elements,  which  is  perfectly  conformable  to  what  happens  in 
Volta'a  pile.  The  circuit  had  no  sensible  efiect  upon  the  com- 
pass when  the  commanicatioa  was  made  by  the  multiplying 
wire. 

Exper.  8. — A  platina  wire,  about  0'004  of  an  inch  in  diame- 
ter, was  not  ignited  by  a  thermoelectric  circuit  composed  gf  \3 
elements,  but  which  was  nevertheless  capable  of  causing  the 
compass  to  deviate  28  degrees  ;  yet  a  hydroelectric  circuit  pro- 
ducing ail  equal  effect  upon  the  compass,  was  quite  sufficient  to 
ignite  the  same  wire.  This  difference  is  derived  from  the  too 
weak  transmission  of  the  thermoelectric  current  by  the  plcitina 
wire.  During  the  communication  effected  by  this  wire,  the 
needle  of  the  compass  indicated  only  2  or  3  degrees  of  deviatjon. 
An  iron  wire,  about  0008  of  an  inch  in  diameter,  was  not 
ignited.  The  communication  effected  by  this  wire  produced  A 
greater  deviation  than  the  platina  wire,  but  only  by  5  degrees. 
We  must  wait  for  the  current  produced  by  a  the rmo electric 
apparatus  composed  of  several  nundred  elements,  bafote  we 
shall  be  able  to  ignite  a  metallic  wire. 

Exper.  9. — We  were  unable  to  produce  any  sensible  che- 
mical action  by  the  thermoelectric  circuit ;  those  fluids  which 
have  the  greatest  conducting  power  resisted  its  action ; 
for  instance,  nitric  acid,  solution  of  soda,  and  many  met^lic 
solutions.  We  shall  mention  only  one  of  these  experiments, 
which,  frequently  repeated,  appeared  to  produce  some  chemical 
effect.  We  placed  a  piece  of  blotting  paper  moistened  with 
solution  of  sulphate  ol  copper  between  two  perfectly  new  fiVe 
franc  pieces  ;  the  precaution  was  taken  to  put  the  two  pieces  in 
contact  with  the  paper  on  the  sides  which  had  similar  irapres- 
siona,  and  the  thermoelectric  current  was  passed  through  the 
two  pieces  of  metal  and  the  moistened  paper.  In  a  quarter  of 
an  hour  some  parts  of  the  silver  were  eUghtly  covered  with 
copper.  But  as  this  trace  of  metallic  precipitation  did  not  resist 
wasning  accompanied  with  slight  friction,  we  are  disposed  to  con- 
sider this  experiment  as  too  questionable.  During  the  time  that 
the  two  pieces  of  silver  with  the  paper  formed  part  of  the  oil'- 
Cuit,not  the  slightest  effect  was  produced  upon  the  compass,  lu 
that  this  small  piece  of  moiatetted  paper  may  be  stid  to  hvn 


h^li^r^f^tlitem  tbe  lih^ermbelectnc  cnrfehi.  Tri  It  state  of 
ijAh  jpenect  iBoIafioD^  no  sensible  chetnicol  efiect  conid  be 
e^'^ctell.  Tfotn  the  slight  intensity  indicated  by  die  mnltipUer, 
there  is  reason  to  think  that  it  would  require  an  electiic  circuit 
6f  tbk&V  Kunared  detnents  to  pervade  a  fluid  equaDy  well  as  a 
V56ttaV  pile  Totined  of  tovtv  or  five  elements  ;  but  it  is  very  prO^ 
baUe'that  such  an  apparatus  will  produce  effects  sinular  to 
iSiidHi  which  may  be  expected  from  hydroelectric  piles,  the 
idetaltic  elements  of  which  are  enormously  large. 
'  \ETper.  10. — ^The  action  of  electrical  currents  upon  animal 
bbdies  is  one  of  the  most  remarkable  which  it  exerts.  The 
thermoelectric  circuit  excited  no  sensible  taste,  when  it  was 
made  to  act  upon  the  tongue  ;  but  upon  a  prepared  frog,  it  pro- 
duced effects  of  two  slightly  different  metals  ;  this  result  evinced 
that  the  nerves  of  a  frog  are  excellent  conductors. 

Exver.  11. — A  thermoelectric  circuit  of  13  elements  produced 
no  enect  upon  the  most  delicate  electrometers  ;  nor  did  Volta's 
condenser  unequivocally  indicate  signs  of  electricity  in  this 
circuit.  But  we  acknowled&ce  that  we  did  not  repeat  this  expe- 
riment  60  often  as  it  deserve!. 

Eocper.  12. — ^The  experiments  which  we  have  related  are  suffi- 
cient to  prove  how  weak  the  thermoelectric  current  is  with  rela- 
ttbh  to  the  conducting  power  even  of  the  best  conductors. 
Another  exj)eriment  produced  similar  results  under  othei:  formsl 
The  great  circuit  consisting  of  a  rectangle,  the  letigth  of  which 
was  nearly  four  times  its  width,  was  placed  in  such  a  manner  that 
the  two  snort  sides  were  parallel  to  the  needle  of  the  compasfi  i 
the  compass  was  placed  on  one  of  these  sides^,  and  the  two  aciyoit 
cent  elements  were  rendered  active.  Afler  having  observed  the 
deviation  of  the  needle,  a  communication  was  emcted  between 
the  active  parts  furthest  from  the  compass  by  means  of  a  copper 
wire,  so  that  all  the  active  parts  might  form  a  separate  circuit. 
After  this  diminution  of  the  circumference  of  the  circuit,  the 
needle  indicated  a  stronger  action;  this  effect  woidd  not  havei 
beeti  Very  evident,  if  the  transmission  of  the  thermoelectric  cur- 
rent' were  not  so  difficult  even  in  the  metal,  that  a.di^erenpe  of 
passage  of  two  or  three  feet  could  produce  so  considerable  a 
(flange  in  the  effect.  It  must  be  observed  that  the  sa,me 
copper  '  wire  employed  to  effect  the  communication,  whei^ 
some  part  of'  the  whole  circuit  was  interrupted,  would  pro-' 
duce  scarcely  the  same  effect  as  tbe  immediate  junction.  Whex^ 
the  part  of  the  circuit  furthest  from  the  compass  was  ren- 
dered active,  and  a  similar  communication  was  effected,  the 
deviation  of  the  needle  diminished.  .  However,  this  difficulty  of 
transmission  is  unattended  with  any  Uiing  tha.t  ought  to  occasion 
siirprise.  ,  Pot  the  electricity  in  a  circuit  of  conductors,  in  con- 
sequence pf  their  contact,  must  flow  in  proportion  as  it  acquires 
tb^^intensi^  requisite  to  clear  tbe  passage  in  these  conductors  ( 
therefore  tnis  electricity  n6ver  acquires  sufficient  intensity  to 


4^  »-  JMr.  fi.  PhilUp$  OH  ike    -   ■  •-*    • : 

pervade  the  eondactor  with  facilitj,  but  it  mil  ^ecoalkmlBim 
tent  M  9oan  as  the  circuit  does  not  oppose  the  obstacle  of  wf 
eoiieilierable  woiation.  It  is  easy  to  perceive  (hatihe  fuwnli^ 
of  electricity  developed  by  this  continiial  excitaticm  whicn^jusls 
in  the  eircmt,  ought  t6  be  so  much  the  greater  as  thei  eirciiit  isiit 
Q^re  perfect  conductor.  Thus  the  thermpelectne  circuit  avpf- 
plies  an  incomparably  greater  quantity  of  electricity  than  mttf 
other  circuit  which  has  as  yet  been  invented.  If  by  other  cinSuits 
water,  the  acids,  and  the  alkalies,  have  been  successively  decrait 
posed,  it  is  not  beyond  the  limits  of  jprobability,  that  by  meaiM 
oft  new  circuit,  we  shall  be  able  to  decompose  even  the  metals) 
and  thus  comnlete  that  great  change  in  chemistry  which  conh 
menced  with  tne  pile  of  Volta. 


.f. 


Article  VIII. 

Analt/sisofthe  Native  Sulphate  of  Iron  and  Alumina. 
^     By  R.  Phillips,  FRS.L.  and  E.&c.  ' 

Until  after  I  had  completed  the  analysis  of  this  substance, 
I  was  not  aware  that  it  had  been  noticed  in  any  work  on  minei- 
raloey :  I  find,  however,  that  it  has  been  descnbed  in  the  24l)i 
numoer,  p.  97,  of  Mr.  Sowerby's  Exotic  Mineralogy ;  the  speci* 
nien  mentioned  and  figured  in  this  work  under  the  name  oi  snl- 
nhate  of  iron  and  argilla,  is  stated  to  be  fiom  BacherstoUn,  ia 
cchmolnir.  Mr.  Sowerby  mentions  that  it  seems  to  have  been 
mistaken  for  native  alum,  but  he  justly  observes  that  it  differs 
from  alum  in  containing  no  alkali,  and  that  the  solution  yieMs  k 
upon  the  addition  of  potash. 

The  salt  which  I  subjected  to  examination  originates  from  the 
decomposition  of  iron  pyrites  in  slate-day.  It  was  presented  to 
ine  by  Charies  Macintosh,  Esq.  and  is  plentifully  met  with  in 
ihe  slate  clay  of  the  deserted  coal  mines  of  Hurlet  and  Canipsie, 
which  as  well  known  is  employed  for  the  double  purpose  of  pre^ 
paring  alum  and  sulphate  of  iron. 

Tie  sulphate  of  iron  and  alumina  exists  in  the  state  of  soft 
delicate  fibres,  easily  separable  from  each  other;  it  is  colourless, 
and  its  lustre  is  silky,  and  it  resembles  asbestus  in  appearance. 
Ft  18  so  extremely  light  that  100  grains  of  the  crystals  occupy  a 
space  equal  to  that  of  an  ounce  and  a  quarter  of  vyater.  By  expo- 
sure to  moist  air,  the  iron  is  converted  into  peroxide,  and  the 
crystals  becpme  yellowish-brown.  It  is  readily  soluble  in  water, 
and  the  solution,  as  above  stated,  readily  yields  crystals  of  alum 
on  the  addition  of  the  salts  of  potash  or  ammonia.  By  sponta- 
neous evaporation,  crystals  of  common  sulphate  of  iron  are 
obtained^  and  the  sulphate  of  alumina  remains  in  solution ;  this 


laiKyaaitlMbe.ffciidsrB  it  prob^Wb  tjbat  die  ^alt  ia«^^ 
fndiioibla  artificidW ;  b^t  this  I  har^  not  trieoL  vCiyatali^of 
ffOMMp  inlpiuite  orifon  are  soioetiniies  mxfid  wjyth.it. .  Wbw 
lllQ  AiBiudttMtt.o£  the  praaeAce  of  irun  are  a4ded  to  the  polotiotiiy 
the  common  evidence  of  the  existence  of  that  metal  is  ojl^^ined; 
MMiaatit;  of  potash  gives  a  veiy  light  blue  precipiUtt^  showing 
jlhajt  the  irop  is  principally  in  the  state  of  protoxide*  .    ■,    ^ 

Vj.  One  hundred  grains  of  this  double  salty  cleared  as.muph  a^ 
possible  from  the  small  fragments  of  slate-clayi  were  dissolved 
m  distilled  water ;  the  solution  was  filtered,  and  four  grains  of 
aarfeby  matter  remaining  undissolved,  the  deficiency  was  .supr< 
pbed'  by  an-  equal  quantity  of  the  pure  salt.  The  solution  wa9 
neated  with  a  little  nitric  acid  to  copvert  the  iron  ii|to  perpxidoj 
and  nitrate  of  bary tes  was  added  to  it  as  long  as  precipitation 
ensued ;  the  sulphate  of  barytas  washed  and  oried  amounted  to 
91*25  grains,  which  are  equivalent  to  36*9  of  sulphuric  acid. 
The  slight  excess  of  nitrate  of  bary  tes  being  removed  from  the 
solution  by  means  of  su^huric  acid,  the  solution  was  decom- 
posed by  ammonia  added  in  excess,  and  the  peroxide  of  iron 
and  the  alumina  were  of  course  precipitated  together.  . 

The  ammoniacal  solution  was  examined  in  order  to  discover 
whether  any  minute  portion  of  lime  or  magnesia  was  contained 
ift  the. salt,  but  none  was  detected;  the  precipitate  was  boiled 
with  a  solution  of  soda  to  separate  and  dissolve  the  alumiDa,.and 
l3ie  peroxide  of  iron  left  being  washed,  dried,  and  ignited, 
weighed  23  srains ;  but  the  iron  exists  in  the  state  of  protoxide ; 
aind  as  40  ofperoxide  consist  of  36  protoxide  and  4  oxygen,  23 
are  equivalent  to  20*7  of  protoxide,  which  is  of  course  the  quan* 
tilycontained  in  100- grains  of  this  double  salt. 

The  alkalitie  solution  which  contained  the  alumina  was  super- 
saturated  with  muriatic  acid,  and  the  alumina  precipitated  by 
carbonate  of  soda.  When  washed  and  ignited,  it  weighed  5*2 
gfains. 

•'  I  made  an  attempt  to  ascertain  the  quantity  of  water  of  crys*- 
(balliaoation  by  direct  means,  but  it  failed »  indeed  the  nature  of 
the  salt  is  such  as  to  render  it  scarcely  practicaUe ;  for  it  is,  I 
think,  more  tban  questionable,  whether  anhydrous  snlphate  of 
iron  or  of  alumina  can  exist ;  and,  at  any  rate,  there  is  great 
danger  either  of  not  expelling  the  whole  of  the  water  by  heat>  or 
jof  drivkig  off  some  of  the  acid  with  it. 

■  From. the  experiments  above  stated,  it  appears  that,  this  salt 
consists  of 

Sulphuric  acid. ;  309 

Protoxide  of  iron. 20-7  i 

Alumina.... 5*2 

'"  Leaving  for  water  ••........ 43-2 

••»■■■■  ■■'■" '  *'* 

N^    ••  1.   ■.      ..■       ■  ■  100-0  ■ 


I  repeated  these  eicperiments  with  a  fresh  qtiantii^  of  tMMt, 
and  the  results  agreea  almost  breciseljr  with  tixip^  to  the  std* 
phuric  aeid'ahd  oxide  of  iron^  but  there  was  rallied  llfM  alnmina: 
the  difference  was  liot^  however,  sufficient  to  indneettie  again  ttf 

Tat  the  analysis, 
hare  stated  on  a  former  occasion  my  reasons  for  believin^i 
that  hydrogen  =  1,  alumina  is  27;  and  this  determination  is 
ttren^ened  by  tfie  results  of  Sir  fit.  Davy's  experiments  stated 
jn  p.  367  of  his  Elements,  and  to  which  I  have  only  lately  par« 
ticulariy  adverted.  He  says  that  from  experiments  which  he 
'*  made  on  the  quantity  of  ammonia  required  to  decompose 
saturated  soltitions  of  alumina  in  acids,  it  would  appear  thst 
the  number  representing  alumina  is  about  48,  and  supposing  it 
to  consist  of  one  proportion  of  aluminum,  and  one  or  oxygen, 
3d  wiU  be  the  number  representing  aluminum."  If,  however, 
the  atom  of  oxygen  be  represented  by  8  instead  of  15,  then  the 
number  for  alumina  will  be,  according  to  Sir  H.  Davy's  etp^ri* 
bients,  26*6 ;  now  this  sufficiently  approaches  27  to  assist  in 
deciding  the  question  whether  alumina  should  be  represented 
by  27,  or  by  lo,  which  latter  number  Dr.  Thomson  ocmslders  to 
be  the  weight  of  its  atom. 

Representing  then  sulphuric  acid  by  40,  protoxide  of  iron  bt 
36,  alumina  by  27,  and  water  by  9,  it  will  appear  that  the  Sul- 
phate of  iron  and  alumina  in  question  is  composed  of 

4  atoms  of  sulphuric  acid. »  40  x  4  s  160 
3  atoms  of  protoxide  of  iron  36  x  3  ck  108 
1  atom  of  alumina.  •»,.«*^.  «*••••  OB    27; 

25  atomsofwater.  •»•  ••*••  9  X  36  9F  22$ 

620        . 
We  may  then  consider  the  salt  as  composed  of 

3  atoms  of  sulphate  of  iron.  76  x  3  =  228 

1  atom  of  sulphate  of  alumina a:^    67 

25  atoms  of  water ' =  225 

Weight  of  the  atom. ** 620 

On  this  view  of  the  subject,  the  theoretic  coiopoution  of.  the 
salt  will  be  as  follows,  .which>  it  will  be  observed,  agrees. veiy 
nearly  with  the  analysis :  ,        .  . 

Sulphuric  acid 30-76 

Protoxide  of  iron 20*76 

Alumina; , ; '  6'19 

Water. 43-26 

Loss  ...;..; 0^03 


rt 


lOOOO 


•^  Or,'  ■;.     '■         '  '  '         '■  ■  ■   '  ' i       -.  t 

Stalphate  of  iron i «••••  48-84 

.    Sulphate  of  alnmina.  • ••••••*.12*86 

Water i/43*28  • 


«•■ 


■    X 

/ 


100*00 

5SS9SS 


Articls  IX. 

On  the  Cry^ialUm  Forwu  of'  Artificial  Salts. 
By  H,  J.  Brooke,  Esq.  FRS. 

(To  the  Editor  of  the  iliina/5  of  PAtVosopAy.)  ' 

BGAR  SIR, 

The  introductory  Tolume  to  the  Science  of  CrystaDogntphjf 
on  iirhich  I  hare  been  for  several  months  engaged,  hairing  passed 
through  the  press,.  I  propose  now  to  resume  an  examination  of 
the  crystalline  forms  of  the  artificial  salts,  a  subject  which  has 
been  hitherto  much  neglected,  and  of  which,  during  the  last  two 
yearsj  we  have  frequently  spoken. 

As  an  evidence  of  the  neglect  with  which  the  crystaUographi- 
cal  characters  of  the  productions  of  the  laboratory  have  beei^ 
treated,  I  may  refer  to  the  recent  edition  of  Dr.  Henry's  Che^^ 
mistry;  and  I  do  this,  not  to  impeach  in  the  slightest  degree 
the  value  of  that  work,  but  merely  to  remark,  that  instances  of 
imperfect  and  useless  descriptions  of  crystallme  fortns  are  admit- 
tea  into  volumes  otherwise  of  great  worth. 

The  crystalline  characters  of  the  artificial  salts  will,  if  strictly 
attended  to,  frequently  assist  the  researches  of  the  chemist. 

An  examination  ofthefdrms,  and  measurements  of  th^  angles 
of  the  crystalline  deposits  from  his  experimental  processes,  will 
immediately  inform  him  whether  his  experiments  nave  produced 
such  result*  as  he  had  anticipated,  or  wnether  his  compounds  are 
new  and  unexpected.  For  this  purpose,  however,  the  rtrflectiver 
goniometer  must  be  added  to  his  other  implements,  and  he  will 
not  fail  soon  to  discover  its  value  in  reference  to  his  pursuits, 

'  Biit  to  be  provided  "with_lhe-metiftii  of  efj^e^tualiy  applying 
this  instrument,  he  must  be  acquainted  with  the  forms,  and 
the  measurements  of  the  angles  of  all  the  known  crystals 
of  those  salts.  During  the  last  summer,  I  measured  a  consider^ 
able  number  of  these,  most  of  which  I  have  to  thank  you  for 

Erocuring  for  me,  and  for  dome  others  I  am  indebtifd  to  die 
indness  of  Mr.  Teschemacher.   Several  I  also  prepared  myself; 
and  I  shall  atiU  feel  obliged  to  you,  or  to  any  of  your  friends^  for 
measurable  crystals  of  any  of  these  artificial  compounds. 
New  Serit»,  vol.  v,  2  g 


With  a  view  to  rendei;  the  descnptions  of  the^s  A8  simp]^  fpA 
M  practical  u  possiUe,  it  is  not  my  iateation  to  c^RBuier  tfafm 
loatfaematicaUy,  and,  in  relation  tp  ths  tliGoiy:  9^  d^remeatK. 
The  iafoimation  the  cliemist  reqiures  to  be  potss^s^d  of  coq.  ' 
ceming  the  crystala  wt^icb  maybe  formed  during  aiHOper^ioo^, 
IB  the  character  of  their  simplest  or  primary  forms;*  their  cieav:r 
ages  where  they  can  be  given;  tiieir  modified  oc  aecoodanr 
forms  ;  the  angles  U  which  their  planes  severally  incllUB  to  each 
other;  with  occasional  notices  on  their  predomicatiag.  chwac- 
ters,  and  on  any  peculiar  balntudet  ^which  may  be  observed  to 
belong  to  particular  ciystala. 

Descrifdions  of  several  of  the  artificial  salts,  founded  on  these 
characters,  will  form  the  substance  of  this  and  soiqe  followitie 
conamunications.  These  will  be  accompanied  by  figures  whioB 
are  not  drawn  with  geometrical  truth,  and  are  intended  merely 
as  diagrams  to  which  the  measurements  of  the  crystals  may  be 
more  conveniently  referred,  and  which  will,  at  the  same  tifie, 
tetYvy  a  gaierftl  idea  of  the  form  ofthe  substance  describetl: 

Cry st ah  deported  from  ike  Oil  of  Cabehs. 

Of  the  chemical  nature  of  the  substance  of  these  crysfalsi 
which  I  received  from  Mr.  Tescbemacher,  I  know  nothing.    ' 

Hie  predominating  form  of  the  crystals  is 
that  of  an  octahedron  with  a  rhombic  base,  ^>  >• 

U  shown  in  fig.  1,  measuring  as  follows : 

ifabout. ......  llfio  46' 


P  over  plane v  .  ....     74 

Pon?* 146 

»  on  O' .  k 166 

.  in.oav  ...L 161 

won  a  ........ ,.,. ,    dO 


'  Anettiale  of  Potath. 

The  primary  form  of  this  substance  may 
be  regarded  as  a  right  square  prism. 

In  the'  crystals  I  have  measured,  the 
teni^pal. edges ((>f  (be  prism  are  replaced,  as 
teen  u  fig.  3,  measuring  as  follows : 


Monc  7  ,„„o 

M'onc'5 •>•••  ^** 

coflc' , 123 


.l%e  paedomioatiDg  form  of  laott  of  the^ 


1^^ 


iUai}]  CrgttaUimt  JRn-m  of  Artffteial  Stdtf.  4lit 

^H^UIkI:  have  seen  ia  exhibited  in 'fig.  3,  '11^.91 

tracMe  t&e  pk)De  M'  n  eo  much  less  than  M 
u  to  confbr  on  the  crystal  an  appearance  of 
the  base  being  reatanenlar,  but  notaquat'e ; 
tbttfl  Affording  one  of  the  nnmeroug  instances 
whidi  *iU  be  found  amdttg  'crystehi  of  de- 
TistioD  from  regularity  and  aymOietry  in 
thar  nUural  forms,  by  a  diBproportionate  exteneion  of  some  0^ 
their  {rfan^tt;  a  character  wtiich  would  frequently  l6ad  to  eia 
inaccunite  determination  of  their  forms,'  if  the  goniometer  were 
not  resorted  to.  But  the  gauiometer  will  generally  correct  &ii 
erroneous  concliiaion  derived  from  the  appearance  of  the  crys 
t^l ;  as  k  has  done  in  this  instance,  by  showing  that  M  on  c,  taid 
Itf  on  c',  measure  alike,  which  it  is  highly  improbable  thef- 
ahMilddo  if  the  base  of  the  prism  were  not  Bqnttre,  "■. 

'  ■  Chlorate  of  Potash.  , 

tne  piJnury  form  is  an  oblique  rhombic  priam,  Bome  of  tlui 
crystals  being  modified  as  in  fig.  4,    The 
cleavage  is  easy  parallel  to  the  planes  M  and  rig.  4. 

M',  and  the  cleavage  planes  are  brilliant^ 
but  tfaie  only  crystals  I  hare  are  to6  thin  to 
obtain  ft  cleavage  plane  parallel  to  P.  Tlie 
measuremeuta  are  asfoUows : 

PonM,  orM'.  .,  105'  W 

MonM' 104      6 

Pone' 106    45dnU 

.     Poncjore' 129     46  -  .,         / 

Tartrate  of  Potash  and  Soja.—Roiheth  Salt.   . 
The  form  derived  from  cleavage  is  a  right  rhombic  prism. 
This  is  modified  in  the  crystals  measured,  as 
shown  in  fig.  5.  ,  .Fig.  6. 

PonM,orM'  ,...    90?,     V 

Pone* 138    60 

MonM' 100      0 

There  is  a  peculiarity  in  all  the  crystals  I 
have  seen  of  this  substance  WhVch  I  do 
not  recollect  to  haVe  observed  inaoy  others. 
They  ere-  produced  nearly  in  halves,  and 
wpear  to  have  rested  of  been  fbrmed'oa  ' 
planes  which  would  have  passed  through  the 
middl^vOfthe'Milire  crystal^  One  orthera  ■■ 
natural -segments  is  shown' in  flg. '  6.    In ' 

•  e  is  ■  dun  plane,  «nd  oceon  on  onlr  «o«  rf  the  (t]rM*li  out  of  Kmal  tlut  1  \an 
•mi, 

2o3 


4Sl  Cof.  Aeau/ogf'M  AMimwkioMl  Ohservattoiu.      [StW^ 

some  of  these,  the  front  half  of  fig.  6  is  the  portion  produced; 
the  plane  /  being  then  uppermost.  In  some  of  the  segments, 
however,  there;,  is  a  slight  aeviation  frbm  this  exactness  of  posi- 
tion of  the  planes^  or  A. 

Nitrate  of  Soda. 
The  primary  form  is  an  obtuse  rhomboid. 

:     ;     '  PohF 106^  SCK 

PonF' 73    30 

Imd  {here  are  not  toy  modifications  on  the  crystals  measured. 

Sonie  of  these  ate  lengthened  into  appa* 

tenthf  obli<|ue  rhombic  prisms,  as  shownoy 

the  produced  dotted  lines  in  &g.  7,  but  this 

disproportionate  extension  of  some  of  the^^ 

primary  planes  has  been  already  stated  not\"^ 

to* be  unirequent  among  cirystols. 

I  am,  dear  Sir,  yours  truly; 

H.  J.J&ROOKB. 

I  hare  just  teamed  that  Mr*  Levy  has  very 
recently  taken  up  this  subject,  and  has  mea- 
sured  and  determined  with  a  view  to  publioa* 
tion,  the  forms  of  many  of  the  artificial  crys- 
tals, without  being  aware  of  my  having  previously  occupied 
myself  in  a  similar  manner.  He  has  proceeded  maltiematically, 
tod  will  probably  still  give  his  results  to  the  public ;.  and  there 
can  be  no  doubt  that  he  will  confer  an  additional  interest  on  the 
inquiry. 


Article  X. 

Astrofiomical  Observations,  1823. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath f  near  St^nmqre, 

LaUtude  5P  37'  44*3''  Ncnrth.    Longitude  West  in  time  V  W9Sf, 


^1^  S9.   Smezsion    of   Ju{tttar*s    fint  (  fih  19'  43"  Mean  Time  at  B^^iey. 

.satellite ^.7  8    21    04  Mean  Time itt  dixenwieir 

May  6.  Emersion  of  Juj^iter^  teamd  i  S    26    9t  McMn  Thne  at  BtnlMy. 

-^""^    ..••>•'.. ..w. I..  .<  »    97    53  Mean  Time M  Gmnttiik. 


t   r 


'.I         '    ' 


«    ■    •  I  • .    ^ '  .'       ■•  ■ '  1   i 


■  •   1  ■ 


V, 


I 


ISMJi:  JUmfykn^  BooliH  4fl9 


♦>:r    ■•.    'ir. 


AlfTICXE  XL 

Analyses  of  BodKii. 

An  Essay  on  Magnetic  Attractions,  and  on  the  Laws  of  Terres^ 
trial  and  Electro^Mamettsm,  i^c.  By  Pfeter  Barlow,  Associate 
in  the  Society  of  Civu  Engineers,  tod  of  the  Royal  MUitaiy 
Academy.    Second  Edition^  much  enlarged  and  improved, 

Wb  luKve  to  apologjlBe  to  Prof.  Barlow,  and  to  our  readers,  for 
our  tardiness  in  notieing  this  much  improved  edition  of  hi« 
work ;  but  we  shall  now  endeavour  to  oompensaie  for  the  delay, 
by  giving  a  more  complete  account  of  it  than  various  circuni* 
stances,  which  it  is  unnecessary  to  particularly,  would  Uavo 
permitted  us  to  have  done  at  an  earlier  period. 

Tlie  leading  object  of  this  edition,  as  of  the  former  on«| 
although  a  considerable  portion  of  the  work  is  devoted  to  ele^ 
tromasnetism,  is  the  developement  of  the  mathematical  princi* 
pies  of  magnetism,  and  their  application  to  the  correction  of  the 
local  attraction  of  vessels,  "  which  is  of  more  and  more  import* 
ance,"  the  author  remarks,  in  the  preface,  '*  as  every  year  is 
leading  to  some  new  application  of  iron  in  the  constructiou  and 
equipment  of  ^ps  of  war,  and  which,  if  persevered  in  without 
Mntt  mode  of  correction,  would  soon  render  the  compass  wors^ 
Aan  useless  as  a  nautical  instrument." 

.  *^  It  may  be  observed^  for  example,^  he  continues,  '^  thajt 
betides  there  being  at  present  considerably  more  iron  ballast 
than  formerly,  the  water-casks  are  now  replaced  by  iron  tankfi 
presenting  an  immense  attracting  surface.;  iron  knees,  sleepers, 
plates,  and,  in  some  cases,  the  riders,  have  been  introduced  in 
lieu  of  those  of  timber ;  even  the  hempen  cables  have  been  put 
hors  de  service  by  the  patent  cables  of  iron,— -gun-carriages  of 
this  metal  are  at  this  moment  supplanting  those  of  the  usual 
material :  the  ingenious  patent  capstan  of  Captain  PhiUips, 
which  will  doubtless  soon  become  generally  applied,  is  princi- 
pally of  iron ;  and,  although  of  no  considerable  mass,  is  so 
situated  as  to  affect  the  compass  very  sensibly ;  and,  lastly,  it 
seems  probable  that  even  the  masts  are  to  be  attempted  in  this 
materiiu." 

The  work  is  now  divided  into  three  parts  ;  the  first  contain- 
11^  the  greater  portion  of  the  matter  constituting  the  former 
edition,  of  which  some  account  was  given  in  the  Annuls,  O.  S. 
vol:  xvi.  p.  294—307,  with  the.  addition  of  some  experiments  on 
the  local  attraction  of  vessels,  which,  by  the  favour  of  the  Lords 
of  the  Admiralty,  the  author  has  been  enabled  to  make  on  board 
several  of  his  Majesty's  vessels,  and  oif  the  results  on  the  same 
subject  obtained  by  a  series  of  observations  in  his  Majesty's 
ship  Leven,  during  a  voyage  to,  and  survey  of,  the  western 
coast  of  Africa*    Prof.  Barlow  hfis  also  appended  to  thia  dlvi« 
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tfion  of  the  work^  his  pikers,  ^^  On -the  Effects  produced  fim  He 
Rates  of  Chronometers  by  the  Proximity  ofmasses  of  Jroa/f  and 
^'Oii  the  anomalous  magnetic  Action  of  hot  iron  beAioeen  the 
kright  andblood^red  Meatj^  %xfLt  ifvhYt^  the  Phil*:Trsii»i 

for  1921  and  1822 ;  and  already  toticed  in  the  Annahv    - 
.  -  Afll^^r  deacribing-the  additional  experiments  and  oba^rvntioiui 
on  the  lodal  attractiony  Mrhich  inlly  confirm  his.  former  ooadv^ 
aiowi,'  Mr.  B,  oondudea  the  consideration  of  that  subjeot  iu  the 
following  manner : 

"  Such  is  the  present  state  of  this  method  of  correcting  the 
iMfal  attraction  or -vensels ;  and  here  I  most  takemy  leave  of  the 
^i/bject^  on  which  I  have  already*  beisto wed  ittuch  time,  and 
kUve  incurred  some  pecuniary  charge  in  carrying  the^expexi* 
iuenttf'intO'execation.  I  have,  I  trust,  shown  very  elfeariy  by 
tivsTMRiks  reported  in  the  preceding  part  of  this  setitira^  partfr* 
cularly  in  those  of  the  Barracouta,  that  the  errors  arising  from 
the  lobal  attraction  are  of  such  u  nature  and  amdudt,  as  to 
i^^ire^  correction.  I  have  also  explained  a  simple  method  hy 
wbieh  this'is  proposed  to  be  effected;  and  I  have  given. teati* 
mOnials  of  its  efficacy,  in  a  ease  where  it  was  submitied.  to; trial 
doling  a  voyage  of  sixteen  months."  :.. . . 

i  The  second  part  of  this  Essay  contains  ^'  A  Theoreticalluviear 
tigation  of  the  Laws  of  Induced  and  Terreatriai-  MagnetSAm^'^: 
consisting  of  the  following  sections :  ^*  I.  Investigation  of^.  the 
laws  Aof  magnetism  ^peculiar  to  iron  bodies-^Of  tiie  horizontal 
heedle-^f  the  dipping  needle-^General  results. .  II*  On  the 
bfaHnge  ^f  magnetic  intensity  of  a  needle  as  affected  by  iron 
•pheree.  *  Hi.  On  the  magnetic  action  of  bars  of  irouf-r-Supi^^ 
xtentary  experiments  on  the  action  of  iron  plates,  IV..-ApplK> 
aatioB  of  the  preceding  formulae  to  the  magnetism  of  the  teifas*' 
trial' sphere*  V.  On  the  situation  of  the  terrestrial  magqetie 
aatis,  And  on  its  annual  motion.''  >.    •  ^ 

-  Mr.  Barlow  founds  the  investigation  in  the  first  ^section -upon 
ihe  following  hypothesis^  which  is  a  modification  of  that  pno» 
{losed  by  Mr.  Bonny  castle  in  the  PhUosOphtcal:  MagauBie^ 
.Toljlv.jp.  I32j446.  .     .1      .     T  .c 

^"^^'W  Magnetic  phenomena  are  due  to.  the  existence  of  riwp 
ikiidlriii-a  ^greater  or  less  de^ee  of  combination,- and  such^  that 
Mie  purticles^^of  the  same  flmd  repel,  and  those  of  an.opposite 
nature  attract,  each  other.  .  t  .i     . 

'  '^  2.  These  fluids  in  iron  bodies  exist  naturally  in^a  state  of 
combination  and  equilibrium,  till  that  state  is  distuibedby  aofne 
Mcitityg  dause.  >  t 

^^^  3.  But  if  a  body,  alreack  magnetic^  i.  e.  one  m  which  these 
fluids  *ar6  held  in  a  state  of*^  Heparation,  be  brought  withia^the 
victni^  of  a  mass  of  iron,  such  as  is  supposed  abov^  the  oonceu- 
trated  action  of  each  Auid  in  the  magnetized  body  will  act  upon 
tb^  latent  fluids  in  the  quiescent  body,  by  repelling  thoae  )of  ithe 
'BamBj/Awi.Atiikctiu^ihag^i£x^  kind^ano  tbiiaiiapeQis 

v/Ksrii^&Mltarrattibqipotai^         e£'m^s»Q(^  «i^x^4  idiMfriicffU 
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nAhtin'^only  while  the  two^  bodies  maintain  their  wspeclive 
(lilMNttions.  >  M 

' "  4. 'The  quantity  of  action  thus  impressed  upon  the  inm  body 
will  depeiid^  Ji^t,  upon  the  intensity  of  the  exciting  magnet) 
seeondryf  upon  the  capacity  of  the  quiescent  body  formagnetisnij 
or  the  quantity  of  those  fluids  contained  in  it  ;■  and,  tkirdljf, 
tfpon  the  cohebive  power  of  the  iron,  which  latter  quality  deter* 
mines  the  depth  to  which  the  exciting  magnet  is  able  to  diseiu 
gage  the  two  fluids. 

'^  The  above  embraces  every  ccuse ;  viz.  of  any  magnet,  naiu* 
ral  or  artificial,  developing  the  magnetism  in  any  given  iron 
body;  but  in  that  to  which  our  attention  will  be  principally 
directed,  namely,  the  displacement  occasioned  by  the  ma^netid 
action  of  the  earth  on  spheres  of  iron,  we  shatt  find  more  hmited 
in  its  results,  and  more  susceptible  of  correct  msthemalicil 
investigation. 

**  6.  In  this  case,  for  instance,  we  may  suppose  die  action  to 
take  place  on  every,  particle  of  the  mass  in  lines  parallel  to  each 
other,  and  corresponding  with  the  direction  of  the  dipping 
needle ;  also  that  every  particle  is  at  the  same  distance  from  the 
centre  of  the  disturbing  force,  and  consequently  that  the  die* 
placement  in  each  paiticle  is  equal  abo;  conditions  which 
throw  great  facilities  into  the  analytical  investigation  of  the 
biws  of  action 

''6.  For  the  sake  of  illustration,  let  A  B  C  D,  fi^.  9  (PL  XX),  ns 
present  a  sphere  of  iron  in  its  non-magnetic,  or  quiescent  state,  and 
let  C  M  be  the  line  in  which  the  terrestrial  magnetism  is  exerted 
fi^oas  a  centre  of  action,  M,  which  is  at  such  a  -distance  that  the 
diameter  of  the  sphere  is  inconsiderable  in  comparison  with  it; 
then  every  particle  on  its  surface,  and  to  a  certain  distance 
within  it,  will  be  acted  upon  by  equal  powers,  and  in  directions 
parallel  to  each  other ;  whereby  the  fluids  in  the  quiescent  body, 
nefore  in  a  state  of  combination,  will  be  separated  in  each  par- 
ticle ;  and  the  two  fluids  may  now,  therefore,  be  conceived  to 
form  two' spherical  shells,  A  e  B  c?,  A  e^  B^f,  whose  centre  of 
action  will  be  in  c,  c',  their  distance  from  each  other  being 
greater  or  less,  according  to  the  circumstances  stated  in  No,  4. 
'-r'^  7.  Ihetefere,  in  computing  the  action  of  such  a  mass  of  ireii 
itt  its  temporary  state  of  magnetism  upon  a  distant  particle  of 
magnetic  fluid,  we  may  refer  it  to  those  centres ;  we  shall  also 
assume,  that  the  law  of  acti<m  in  this,  as  in  all  other  cases-  of 
central -action,  is  inversely  as  the  square  of  the  distance«'' 

The  limits  to  which  we  are  necessarily  restricted  will,  not 
allow  us  to  proceed  with  our  author  to  the  mathematical  deduc« 
tion  from  the  foreeoing  h3^pothesis  of  the  laws  which  he  had 
previously  drawn  Rom-  experiment;  nor  to  his*  computations 
respecting  the  horizontal  and  dipping  needles  ;•  suffice  it  to  say, 
that  the  approximative  agreement  of  their  resnlta  with  actml 
otMcprvatieB^  in  of  a  very  sattsfaictory  nadnicu:  Wdiare  hkewiM 
<toaqKsUed  topaas  owt  me'Sieco^dk«'thiId^^f«d!fonrthlaeatiQ«SK^^ 
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"t  -FVom  did  caicidiations  in  the  fifth  Bection,  it  ftpfiews^.fhat^ 
according  to  the  hypothesis,  **  the  dip  has  not  an  unifoffm 
increase,  but  is  changing  now  more  rapidly  than  it  has-  e^er 
before  done  since  magnelical  observations  have  been  made.  Its 
4eereas9  daring  the  last  five  years  has  been  nearly  half  a  degree; 
and  if  our  principles  be  correct/'  Mr.  Barlow  continues,  f^  ii 
eught  to  decrease  nearly  the  same  during  the  next  five  years ;  a 
short  time,  therefore,  will  either  confirm  or  refute  the  hypothesis 
on  which  we  have  founded  the  preceding  computations.  Agree-^ 
ably  to  which  we  ought  to  find  m 

1828  the  variation  24°  29'  dip  69°  43' 
1833 24    26     ..   69    21 

'  ''  The  dip,  therefore,  is  at  present  changing  more  rapidly  than 
ihe  variation ;  and  it  will  continue  to  decrease  with  the  latter 
for  about  260  years,  when  the  longitude  of  the  magnetic  pole 
will  be  180° ;  the  variation  will,  therefore,  then  be  nothing,  and 
the  dip  only  56°,  which  will  be  its  minimum ;  they  will  then 
both  increase  together  for  the  next  260  years,  when  the  needle 
will  have  its  greatest  easterly  variation,  and  will  then  again  retora 
towards  the  north,  the  variation  decreasing,  but  the  dip  still 
increasing,  for  165  years  longer;  viz.  till  about  the  year  2510, 
when  the  magnetic  pole  will  be  again  on  the  meridian  of  Lon- 
don ;  the  vanation  will  be  zero,  and  the  dip  being  then  at  ita 
maximum  will  amount  to  77°  43'." 

Part  III. — On  Electromagaetism. 

I  This  portion  of  Mr.  Barlow's  work  consists  of  three  sectiomiy 
the  first  being  a  sketch  of  the  present  state  of  the  science,  in 
which,  after  mentioning  the  long  known  facts  respecting  the 
Magnetic  agency  of  lightning,  and  the  early  experiments  of 
Hitter,  he  concisely  describes  the  late  researches  and  experi*- 
ments  of  Prof.  Oersted,  M.  Ampere,  M.  Arago,  Sir  H.  Davy, 
t^xkd  Mr.  Faraday.  The  second  section  relates  to  the  mathema- 
ticallawsof  electromagnetism.  ''In  the  preceding  parts  of  this 
Vork,"  the  author  observes,  ''  I  have  attempted  to  reduce  the 
laws  of  induced  magnetism  to  mathematical  principles;  ....';• 
aiid  as  soon'as  t  heard  of  M.  Oersted's  discovery,  I  was  desirous 
to  estoblisb',  oil  similar  principles,  the  lawof  electromagnetism ; 
but  it  Was  some  time  before  I  was  able  to  construct  an  apparatus 
convenient  for  the  purpose.  Having,  however,  atlength  efiiocted 
this  necessary  pretimmary  to  my  satisfaction,  I  proceeded  to 
make  the  course  of  experiments,  and  to  undertake  the  investiga- 
li6ns  which  form  the  subject  of  the  present  section/' 

**  My  first  object  was  to  repeat  very  carefully  all  the  expori* 

ments  of  M.  Oersted,  MM.  Ampere  and  Arago,  of  Sir  H.  Davy, 

and  Mr.  Faraday,  with  some  others  suggested  by  tlie  resolts 

ibiis  obtained  ;  and  having  attentively  considered  all  the  peon* 

IhHtiea  of'uciion  thuK  defveioped^  I  was^led  t»  itonsider  tint <aU 

ibe  upparenilj '  anomalous  effecta  ^to^uci^  cm  %  xoad^gaetiaed 
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B8edle<b^llieaetioiiof  aninuuo  wiie^nii^btt  ei^^a|il64<by 
lh»  Adnuauon  of  one  siaa^Te  principle ;  tis*  thai  tvtrjf  ptniiele^, 
the  gmhdtdc  ^uid  in  the  eattdactiitg  wire  aeti  on  eoetg  particU 
^'iKe  m^/igmiie fluid  in  a  magnetixea  needie,  %Dith  a  fonie  vonfk^ 
tmoemdy  mihe  iquare  of  the  distance :  but  thai  the  action  ofJk^ 
fartidte  of  the  fluid  in  the  wire  i$  neither  to  att$'aet  nor  to  nqpel 
eitlter  pol^  of  a  magnetic  particle,  but  a  tangeniiid  force  wAt<^ 
hm  a  tendency  to  place  the  poles  of  either  fluids  at  right  angles  to 
these  of  the  other ;  whereby  a  magnetic  particle^  supposin/f  it-  fiRid$9^ 
the  iffluence  of  the  wire  only,  would  always  place  itselj  at.  right 
angles  to  the  une  let  fall  from  it  perpendicular  to  the  wire,  ana  to 
the  direction  of  the  wire  itself  at  that  point.*' 

'^  I  pretend  not  to  illustrate  the  mechanical  principles  by 
wfaieh  such  an  action  can  be  prodiiced ;  I  propose  only  to.qhow^ 
that  if  such  a  force  be  admitted^  all  the  results  obtained  from  thj^ 
leeiprocal  action  of  a  galvanic  wire  and  a  magnetiiied  n^dla 
may  not  only  be  explained,  but  computed,  and  that  the  residta 
agree  numericalljr  wVth  experiments." 

-  The  galvanic  instrument  employed  by  Mr.  Barlow  differs 
feom  Dr.  Hare's  calorimotor  merely  in  the  mechanical  oontrivanqa 
for  lowering  it  into  and  raising  it  out  of  the  fluid ;  '^  -that  part  of 
the  apparatus  which  peculiany  appertains  to  th^.  expenmenta 
I  am  about  to  detail/'  he  says,  ''  is  represented  in  fig.  10^ 
A  B  is  an  upright  stand,  placed  near  the  poles  of  the:batterY; 
a  by  cdj  are  two  staples  of  stout  copper  wirey  driven  iototho 
upright,  the  two  ends  at  b  and  c  passing  quite  through^  as 
shovm  at  C  and  Z ;  and  on  which  two  wires  are  fastened  by  spiral 
turns,  and  with  which  the  communication  ^s  made  with  .the 
poles,  dT  the  battery ;  ef  gh,  2Lre  two  copper  wires  of  the  iiama 
dimension  as  the  staples,  each  four  feet  long,  having  their  enda 
flakttened  and  drilled  so  as  just  to  enable  them  to  slide  freely 
upon  the  wires  ab,  c  d,  and  the  vertical  wire/ A,  also  four  feet 
in  leasth,  which  passes  through  a  hole  in  the  top  of  the  table 
EiQHiy'.and  so  tight  as  to  render  it  perfectly  uxed*  On  the 
plane  of:  the  table,  which  is  two  feet  in  B(][uare,  the  cio^le  If  £  S  W 
»  described  about  .the  centre  o,  and  divided  iotp  the  poirxts  of 
the  compass  wad  smaller  divisions ;  N  S^  is  an  index  pr  box 
tttier,  through  which  the  wire/ A  parses,  so  that  the.former  may 
be  tamed  freely  about  the  latter,,  and  set  to  any  prqposed  au* 
muth.  On  this  ruler  is  placed  the  small  rcompass  if,  by  meana 
of  which  the  deviation  at.  any  given  time  may  be  taken ;  cf^  ia 
another  compass  placed  on  the  top  of  the  support  L  c'^^  and  is 
intended  to  remain  fixed  ia  its  place,  in  prder  to  sQfve  as  a 
standard  for  estimating,  and  comparing  the  power  of  the  battery 
at  different  times."  . '  '     '      - 

.7 'V  For  the  principal  experiments^  this  apparatus^  if.  placed  so 
tkat  ithe  plane  of  tne  rectangle  of  wires,  is  perpendieiuar  to  the 
magnetiG  meridian;  because  in  this  position  the  horizontal 
iariceaibeiogteast  and  weat,.  they  have  no  effect  in  dfsQecting  Jtba 


r 


4|#  .»"'i''^>ni\lAorffy(o  hf  Booki. 

aecdle  ftwttite  direction  (at  least  there  is  only  onee 
this,  which  will  be  noticed  hereafter),  and  consequently  all  ika 
effect  produced  upon  tiie  needle  during  the  rotation  ot'ttie  index 
in  the  circle  K  E  S  W,  is  due  to  the  vertical  wire  onlT,  except 
so  faras  the  horizontal  wireH  may  increase  or  diminish  the  diroct> 
ive  power  of  the  needle.  This,  however,  in  the  cages  to  which 
*re  shall  refer,  is  very  inconsidemble." 

■  **  But  in  order  that  we  may  know  precisely  wliat  part  of  the 
obange  of  deviation  l)etween  one  situation  ol'  the  compass  and 
another,  is  actually  due  to  that  change  of  position,  recourse 
muBt  be  had  to  the  standard  compass,  which,  always  remaining 
fixed  in  its  position,  may  be  used  as  a  constant  indicator  of  the 
atwength  of  the  battery.  But  as  the  application  of  this  measDre 
to  conputation  is  involved  in  principles  not  atpresent  explained^ 
it  will  he  proper  hrst  to  inform  the  reader  of  the  means  which 
I  «ntploy  in  tne  first  instance  to  preserve  an  uniformity  of  actioa 
during  every  separate  coune  of  experiments.  These  wercai 
follow  : — 

"  The  vessel  which  contains  the  dilute  acid,  into  which  the 
plates  are  immersed,  holds  nearly  20  gallons;  and  I  begin  tbs 
experiments  with  little  more  than  I'i  gallons;  moreover ' tha 
plates  ere  not,  in  the  first  instance,  let  down  to  tlieir  lowest 
point.  The  intensity  shown  by  the  standard  compass  after  the 
connexion  has  been  made  some  minutes,  is  noted ;  and  by 
breaking  off  and  making  the  contact  anew,  this  same  intensity 
occurs  again,  the  power  being  always  strongest  \vhea  the  coo^ 
tact  is  first  made  ;  then  when  the  standard  compass  retumBtb 
its  former  bearing,  the  observation  with  the  other  compass  is  ■ 
taken ;  the  contact  broken  and  renewed,  and  so  on  as  long  as 
the  battery  retains  sufficient  power.  When  this  fails,  the  plates 
are  lowered  a  little  more ;  the  ]iower  thus  increased,  and  the 
observations  resumed,  till  at  length  the  plates  being  wholly  down, 
and  the  power  too  weak,  recourse  is  had  to  a  supply  of  more 
dilute  acid ;  by  which  means  a  tolerably  steady  action  is  kept 
np  longer  than  is  necessary  for  any  series  of  experiments  of  this 
kind.  It  will  be  observed  here,  that  in  this  case  the  only  use 
made  of  the  standard  compass  is  to  indicate  the  same  inttiaitif 
of  action,  and  consequently  involves  no  theoretical  principle  that 
will  be  objected  to  by  the  most  scrupulous  theorist  or  observer, 
but  it  will  be  seen  in  subsequent  articles  that  this  indicator  is 
ffosCeptible  of  a  more  extensive  application." 

Pfof.  Barlow  having  thus  described  his  method  of  experi- 
menting, now  proceeds  to  explain  the  principles  of  comimtalion, 
and  to  compare  the  numerical  results  thus  obtained,  with  those 
derived  from  experiments. 

"  According  to  the  hypothesis,  if  we  conceive  the  wire  in  the 
first  instance  to  be  veitical,  and  the  compass  placed  to  the 
north  or  south  of  it,  and  opposite  its  middle  point,  the  centre  of 
mctioB  mil  lie  ia  the  iiorizoiit&l  plaue,  and  atfi^aq«leii'tD4il« 
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natuial  ^loaaontal  dif^ctioa  of  Uie  needle.  .The.lattv,  thereftNrn 
(which,  ibr  siipplicity  sake,  we  Bhall  at  present  conaidieir  aa  indo4 
finhely  short  with  regard  to  the  dilitance)i  ¥^1,  fit  ieitbcfr.  4>^  thdM 
pointa,  be  acted  upon  by  two  rectangular  forcea ;  via.  the  gtAt 
vanie  force  in  an  east  and  west  direction^  and  which  we  may 
denote  by  fy  and  the  natural  magnetic  or  directiTe  force  ni>; 
consequendy,  accordine  to  the  principle  of  forces,  the  roaidtaal 
will  be  expressed  by  ^{f*  +  m")  and  the  a!ngle  which  itmakea 
with  the  natural  direction  of  the  needle,  being  called  A,  m^ 
shall  have 

tan.A«^ (1) 

Htnce  the  magnetic  force  being  comtantj  the  tangetif  ^  the 
needk^s  deviation  at  the  north  or  south  will  be  a  correct  measure 
ofthegahamc  power.'*  t  > 

<'  We  have  thus  a  principle  by  means  t)f  which  vrerinay  yetitf 
a  part  at  least  of  our  theory  oy  experiments.  For  exa^iple:; 
since  by  the  supposition  every  particle  of  the  galvanic  veriieal 
wire  acts  inversely  as  the  square  of  its  distance  from  a  given 
pointy  we  oiught  to  find  a  determined  relation  between  'the  tati4> 
gent  t>(deviatiOD  and  the  length  of  the  wire;  or  the  length  of  the 
wire  remaining  constant,  between  the  tangent  of  deviation  add 
the  distance,  provided  always  that  the  intensity  of  die  battery 
reinaia  constant." 

/  ''The  apparatus  already  explained  furnishes  ns  with,  the  oj^por^ 
tonity  of  making  both  these  comparisons.  For  by  means  of  the 
sliding  horizontol  rods,  the  vertical  conducting  part  of  the  wire 
may  be  shortened  in  an  instant ;  and,  in  the  second  case^  it  js 
only*  necessary  to  slide  up  the  compass  to  different  distandMii 
whiijh  may  hke  wise  be  done  so  quickly,  that  it  will  not  be  necea^ 
aaiy  even  to  have  recourse  to  the  standard  compass.^  r  .- 

y**  It  is  fortunate  also  that  the  calculation  heie  alluded  to  is  Of 
the  simplest  kind.  For  denoting  the  length  of  the.  wire  by  2  /, 
ai|d  the  distMice  of  the  compass  by  d\  assuiting  als6  4e?  as  any 
variaMe  length,  the  corresponding  elementary  action  at  this 

'  -■■    V-  ■  a?-.  ■    ■  ■•         .■■■'■.'■    ■- 

distance  will  be  .,    ■  .>  and  the  sum  of  these  sections  will  b€(  ^^ 

■     ■  "  .1  .  ■    •     ■  ■ 


*■■ .  .p. . sg  *—  arc.  tan«  ^t 

which  vanishes  when  x  vanishes ;  and  v^^nich,.  ihereCore>  whan 
X  =s=  /,  and  the  two  lengths  are  included,- becomes  j  aifc.  tanl  -, 

consequently  if  we  denote  the  deviation,  as  we  have  done  abpve 
by  A,  we  ought  to  find  this  force  vary  inversely  as  tan«  A,  or  . 

'       cot.  A   1^  J  arc.  tail.  J  J   ==  a  constant  quantity. 

'^Thp  following  are  a  fe\v  out  of  numerous  experiments  j^f 

i^'¥R4;.^bi€^,  ft^Y^f  madiE^^  h«v9ib^P[i»tt  JiQmi 

equally  satisfactory. 
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•«  .'^  .When  it  \%  considered  that  these  observations  wer^  made  oo 
it  compass  needle  only  one  inch  in  length,  and  that  the  divisio^^ 
extenaed  only  to  quarter  points,  it  is  impossible  to  ^xpQCt  a 
clpser  approximation.  The  needle  and  card,  however,  being 
delicately  suspended,  and  the  latter  very  distinctly  divided,  ( 
coqld  depeAd  upon  my  observations  to  the  nearest  degree ;  for 
by  means  of  a  strong  magnifying  power  I  could  always  biseqt 
and  trisect  the  quarter  points  without  any  very  sensible  i^rrpr." 

Mr,  Barlow  nei^t  gives  some  experiments  to  determine  the  f»ag^ 
netic  deviation  caused  by  a  vertical  galvanic  mre ;  the  length 
being  varied^  hut  the  distance  constantly  nine  inches ;  and  haying 
thus  fa^  verified  his  hypothesis  by  experiment,  he  proceeds  to 
the  consideration  of  the  deviation  in  different  azimuths ;  but  at^ 
{he  limits  to  which  we  are  confined  will  not  allow  us  to  follow 
himi  we  must  terminate  our  notice  of  the  section  with  som^  of 
his  concluding  remarks. 

;  "  My  result^/'  he  sJ^ys,  "  are  necessarily. only  apprps^imat^  \ 
because  t  have  throughout  supposed  the  needle  indefinitely 
short  in  comparison  wim  the  distance  and  length  of  the  wire  ; 
but  by  this  means  I  have  rendered  the  subject  perfectly  intelli- 
gible to  every  one ;  whereas  had  I  taken  the  actual  case  of  the 
reciprocal  action  of  every  particle  of  the  fluid  in  the  wire  upon 
every  particle  in  the  needle,  and  had  been  able  to  complete  the 
investigation,  it  could  only,  have  been  understood  by  a  few 
mathematicians ;  at  the  same  time  the  minute  corrections  thus 
introduced  would  not  have  been  appreciable  in  the  comparison 
ij^i^jthe  resuljts  with  es^periments ;  these  latter  being  necessarily 
both  liable  to  agnail  irregularities,  and  difficult  to  observe/' 

*^  It  will  have  been  noticed  that  I  have  oi)ly  attempted  to 
ijilustrate  the  nature  of  the  action  which  has  place  between  a  gd- 
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vanic  wire  and  the  compass,  and  not  that  of  one  galvanic  wii^ 
6n  Another.  What  moaification' Ae  hypothesis  may  ireqdre  to 
es^lain  the  latter  class  of  phenomena,  will  be  e^mined  h^- 
after.  I  hare  hitherto  supposed  only  one  species  of  action  iii 
the  galvanic  Mare,  but  it  is  nighly  probable  that  it  is  compound; 
and  that  while  the  north  end  of  the  needle  is  carried  in  oni^ 
direction  by  the  action  we  have  supposed,  the  south  end  is  car^ 
ried  in  an  opposite  direction ;  not  merely  as  a  conseouence  of 
the  first  force,  but  by  a  distinct  power.  This  will  not,  nowever, 
in  any  respect,  affect  our  investigation;  because  both  forces 

lead  to  similar  results I  am  well  aware  of  the  difficulty  of 

conceiving  the  mechanical  principles  by  which  such  a  tangen- 
tial force,  as  is  here  assumed,  can  operate ;  but,  on  the  other 
hand',  it  must,  I  think,  be  conceded,  that  the  simple  power  of 
attraction  is  equally  difficult  to  conceive,  and  that  we  admit  it, 
not  from  havin?  any  idea  of  the  modus  operandi,  but  because  we 
find  that  it  leads  to  results  that  are  consistent  with  actual  obser- 
vatibhs;  and  I  have  endeavoured  to  show,  in  the  preceding 
pages,  that  the  force  we  have  assumed  is  admissible  upon  pfe^ 
ciftely  the  same  ground." 

The  third  section  of  this  part  contains  a  course  of  electroma^ 
hetic  experiments,  ''  due  to  the  several  ingenious  philosopher^ 
who  have  interested  themselves  in  this  pursuit;''  and  in  which 
Mr.  Barlow  endeavours  ''  to  show  their  mutual  dependencies 
on  tiaeh  other,  and  their  general  agreement  and  particular  goU* 
ndction  with  the  mathematical  theory  advanced  in  the  second 
flection.'' 

These  are  succeeded  by  addenda  tp  Sect.  12  and  13,  Part  T\ 
"  On  the  Magnetic  Effects  of  Iron  Masts  oh  the  Compass,** 
which  tehninMe  this  valuable  work,  ftnd  from  which  it  appears^ 
that  the  contemplated  employment  of  hollow  iron  masts  in  shijid 
of  war,  in  lieu  of  those  at  present  in  the  service,  will  be  product^ 
ive  of  no  disturbance  on  tne  compass,  under  any  circumstances; 
bnt  what  may  readily  be  corrected  by  the  metnod  Mr.  Badow 
ha&r  proposed. 


Article  XII. 

•  .  ■ 

Proceedings  of  Philosophieal  Sodtties. 

ROYAL  SOCIETY.  * 

April  17  .—On  the  Application  of  the  Liouids  produced  by  tht^ 
Condepsation  of  Gases  as  Mechanical  Agents>'  By  Sir'H. 
Davy,  Bart.  PRS.  'J 

"It  is  well  known  that  the  ehtsticity  of  vapours  in  c6ntAct  wiHk 
the  liquids  from  which  they  are  proauced  at  high  temperaturev. 
x&ii^Kaises  in  a  tttich  high^  ratio  tfian  the  mritma^cal  progreii^ 
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idM  of  ibis  teilit>efatares ;  but  the  great  liberation:  of  hl^t  hJ&tii 
by  comppeBsfon,  and  its  absorption  oy  expansion,  seem  to  retrdlir 
ibe' iftieckattieal  application  of  them  at  .temperaiares  greatfy 
elevated-  above  th6  boiling  points  o^  the  respective  liqtiids  of 
donbtful  ceonomy.  No  Aoabt,  howerer,  in  this  respect^  oDserr^etf 
Ae  President,  can  be.  entertained  of  those  vapours  which  cah' 
only  be  produced  under  high  pressures,  and  at  common  temper- 
atures. To  illustrate  this  subject,  Sir  Humphry  described  the 
Yesttltas  of -some  experiments  on  the  increase  of  elasdc  force  in 
the  vapours  of  several  of  the  condensed  gases ;  one  of  them, 
that  of  liquid  suljAuretted  hydrogen,  which  exerts  a  pressure 
of  14  atmospheres  at  3^,  becomes  equal  in  pressure  to  17  atmo* 
apheres  ttt  47^ 

Among  other  experiments  described  in  this  communicstion, 
were  some  in  which  the  author  had  Uquefied  prussic  gas  and 
aalphui^us-aoid  gas,  by  confining  them  with  a  portion  of  ether 
ia  glass  tubes  over  mercury,  and  then  raising  the  ether  in 
Tap<nir:*^e8  Ihis  vapour  condensed,  the  liquefied  gas  reauined 
its  aeriform  state,  and  cold  was  produced. 

Sir  Humphry  concluded  with  some  remarks  on  the  probable 
applications  in  the  arts  of  the  condensed  gases  ;  among  which. 
Besides  their  employment  as  mechanical  agents,  he  suggested 
those  of  impregnating  water  with  large  quantities  of  cart>oni^ 
acid  and  other  gases,  without  the  aid  of  mechanical  pressure;* 
aad  the  readv  production- of  cold,  in  consequence  of  the  rap^ity 
with  which  iney  evaporate.  .  "*" 

At  this  meeting  a' paper  was  also  read.  On  the  Temperature,' 
at  considerable  Depths,  of  Fresh-water  Lakes,  within  th^  TVo{^fr.- 
By  Capta'Edward  Sabine,  FRS. in  a  letter  tothe  President.  ^ 

•Sir  U«  Davy  had  requested  Capti  Sabine,  while  engaged'  if| 
ttia  late  observatiobs  in  the  tropical  regions,  to  make  some  expe* 
liments  on- the  temperature  of  deep  lakes,  with  a  view  of  obtain7 
ing  faets  in  illustration  of  that  interesting  object  of  inquiry^  th|^' 
temperature  of  the  interior  of  the  earth  ;  no  opportunity  of  inst^*' 
Noting  such  fes^rches  had,  however,  occurred  tO'  him,  but  he 
had  made  one  experiment  on  the  subject,  in  a  part  of  thfe  Garib^ 
bdan  Sea,  which/  from  its  confined  situation,  neariy  resembled  a 
lake ;  and  this  experiment  he  proceeded  to  describe,  from  the 
orisinal  memorandums  -of  it.    . 

At  the  pietiod  of  this  experiment^  Capt.  Sabine  was  on  board 
one  oF  his  Majdsty^s  vess^k,  in  lal.  30^  30'  N.  arid  Ions.  83^  30' 
W.-';- between  theXSavnians,  a^d  Gape  St.  Antonio,  in  the  Island- 
of  Oliba.  -The  iveather  wai^-fine,  with  Ught  airs,  and  the  sea  not 
itmdMngin  >a  great  degree.    To  the  bottom  of  a  line  of  above 
1£00  fatkioms,  a  strong  iron  cylinder  was  fastened,  the  top  of 
whteh  soreWeddowi)  upom  leather  in  order  to  prevent  the  entrance 
of-ihewttter^  by  this  compression  of  which  in  the  cylinder  the' 
temiptrUture' might  b^  raised :  within  the  cylinder  was  aSix^a. 
self-registering  thermometer,  prevented,  by  means  of  springs 


.  W  fff!W^S  ^^^  immediate  contact  ivith  ^tt  lud^fi.;:  Abofre  Him 
qip^U;  .cjyiinder  was  fasteaed  another,  Ml  pf  peiibrajL^)«9^  to 
1^]]^^  water  free  passao^e  through  it,,  and  iikewi^fQ.lurAiBhfitt 
^it^  a-  tliermpmeteTr  The  Une  ws^sjet  out  ia  twenty^fiye  miputen^ 
aod,.. ]by,tlie  lowest  ei^timation,  1000  fotJiiooas,  o|r.600U.f(9el^..wai 
the.perpeipdicular  depth  to  wJiich  the  cylinders  desoeQdeit;,j| 
was  d^wn  hack  la  fitty-three  minutes,  when,  owing  to  the  xiiih 
Cjumstance  that: the  tpp  of  the  closed  cylinder  had. not: bom 
screwed  dowil  su£Sciently  upon  the  leather,  the  aea  was  fQijiM4 
tq.have  entered  it;  in  this,  the  thermometer  marked  49*5?,  and 
t)iat  iA  the  perforated  cyUnder  45'6^ ;  the  temperature  of  tbfi 
surface  of  the  sea  was  from  82^  to  +  83^,  so  that  th^^differeoc)^ 
of  its  temperature  there,  and  at  the  depth  above-mentioned^ 
amounted  to.+  37®- 

Capt.  Sabine  inferred  from  this  result,  that  at  a  depth  Uttls 
exceeding  that  at  which  the  experiment  was  made,., the  Bf9»f 
wfit^r  would  be  found  to  have  attained  its  greatest  doosity,  aupn 
posing  that;  point  to  be,  as  in  fresh-water,  a  Jew  de^es  abovja 
tne  freezing  point.  He  terminated  the  communicaition  ;by  .Ms^m^ 
remarks^  on  an  experiment  made  by  Peron,  the  resi^i.of^whichj^ 
as  %.aa  it  was  satisfactory,  agreed  with  his  owoii,  .  .;, 

Ai  this  meeting,  likewise,  the  reading  waci.  commenced  Oif 
A  Continuation  of  Prof.  Buckland's  Account  of  the  Bones  diiHf 
covered  in  Caves  in  various  Parts  of  England*  .  ,t 

April  24t4 — An  Account  of  Experiments  made  to  determiNV 
the  Length  of  the  Invariable  Pendulum  at  various  Places  on.tbf^ 
Spilth  Am^can  Station*  By  Capt.  Basil  Hall,  FRS,.-in  a  letter 
to  Ciu^/Kater,:FRS.  •  ^  .   ,  u 

.  1the,places  at  which  Capt.  Hall  had  ascertained  the  Length  of 
an  Inyariable  pendulum  belonging  to  the  Board  o(  Longitudey-aa 
detailed  in. this. paper,  werO:  the  following:  The. volcanic ialand' 
of  Abingdon,  one  of  the  Gallapagos ;  the  sea^port  of  San  Blas-M 
tl^  coast  of  Mexico ;  and  Rio  de  Janeiro  on  the  coast  of  BmuJL 
Hil  stated,  among  various  other  circumstanceti,.  that  .be  badl 
tmsuccessfully  endeavoured  to  simplify  Capt,  Katev's  method>oiS 
determination ;  and  he  intimated  tnat  he  purposed  to^make  aooM 
experiments  on  the  actual  effects  of  heat  upoa  the  pendulnioi^ 
inqependently  9£  all  theoretical  considerations.  <  > 

May  1. — On  the  Expansion  by  Heat  of  Gases  ia  v^ariQW 
Su^te^i  of  Cof^densatioa  and  Raremction,  being  an,  Appendix  to 
a.fprmer  papet  on  the  Applicatiion  of  the  Gases,,  conaenaed  intc^ 
Uquids,,  ai§  Mechanical  Agents.  By  Sic  {{ •  Pavv^  Bart  ;KRS.  // 
■  /|!he  expeuqients  of  MM,  Gay-Lussac  .and  J3altoa<  havli. 
snowvt,  tibat  the  gases  expand  equally  for ;e(H}alJnc];:einjBnt9e£ 
heat,  at  all  temperatures  between  32^  an42P4?;  hatthe  Pre«^ 
dept  wa^.  pot  s^ware  that  any  direct  .experiments  .had.  been  imtim 
ti^ii(  J^ith  the  vji^^  of  determining.  wnetber/lb^.'fiN^ 
prev^il^d.  .9^ith  reg^iid  to<  the  peepective  aeriform  bodies. ai  AiSuM 
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ent  degrees  of  density ;  and  had,  therefore,  been  indneikl  16 
make  some  researches  on  the  subject  A  portion  of  atmospheric 
air  was  heated  in  a  glass  tube  from  32^  to  212^,  and  the  space 
which  it  then  occupied  accurately  marked;  the  experiment 
being  made  with  air,  confined  by  the  pressure  of  30  and  65 
inches  of  mercury,  it  was  found  to  occupy  the  same  space  as 
the  air  under  common  pressure  ;  the  same  result  was  obtained 
when  the  air  was  six  times  condensed,  and  also  when  it  was 
once,  twice,  thrice,  and  fifteen  times  rarefied. 

At  this  meeting,  the  reading  of  Prof.  Buckland's  pi^r,  which 
had  been  begun  on  the  17th  of  April,  as  abore  stated,  was 
resumed  and  concluded. 

Mr.  Buckland  bad  mentioned,  at  the  end  of  his  former  paper 
that  another  cave,  similar  to  the  one  he  bad  examined  at  Kiikdale, 
had  been  discovered  at  Kirby  Moorside,  and  that  it:  had  been 
dosed  up  by  the  proprietor  G.  Duncombe,  Esq.  until  some  ona^ 
Ufied  person  should  be  present  to  inspect  it  in  its  undisturbed 
state.  The  author  went  into  Yorkshire  to  examine  it,  last  July, 
in  company  with  Sir  H.  Davy  and  Mr.  Warburton ;  and  thou^ 
it  contained  not  a  single  bone,  yet  its  circumstances  with  rei^pect 
to  diluvial  sediment  and  stalagmite  were  precisely  analogous  to 
those  of  the  cave  at  Kirkdale,  and  fully  confirmed  his  account 
of,  and  reasoning  upon  them.  The  second  part  of  this  paper 
related  to  a  fissure  of  postdiluvian  origin  in  Duncombe  Park; 
the  existence  of  which  nad  not  been  known  to  Mr.  Duncombe 
until  the  author's  late  visit  It  lies  open,  like  a  pit-fiitt  !^P^* 
tially  concealed  by  bushes),  across  the  top  of  a  limestone  hiU  on 
the  west  side  of  the  valley  of  the  Rye  ;  its  direction  is  obKquie, 
and  it  has  several  ledges,  at  different  depths,  and  various  irregu- 
lar lateral  openings.  It  contains  neither  mud  nor  pebbles,  but 
upon  the  ledges  lay  the  dislocated  skeletons  of  various  animals 
that  had  recently  fallen  in  and  perished ;  comprising  those  of 
dogs,  sheep,  deer,  goats,  and  hogs,  8cc.  They  were  not  imbed' 
ded  in  loam  or  covered  with  stalactite ;  the  bones  did  not  adhere 
to  the  tongue ;  retained  much  of  their  animal  matter ;  and  were 
evidently  much  more  recent  than  those  found  in  the  cave  at 
Kirkdale. 

From  the  circumstances  of  this  fissure  and  its  contents^  Prof. 
Buckland  proceeded  to  illustrate  the  origin  of  the  assemblages 
of  bones  in  the  Plymouth  and  other  fissures  and  caves  connected 
with  them.  The  number  of  such  fissures  which  are  met  with, 
filled  with  diluvian  detritus,  he  observed,  evinces  that  open  fis- 
sures must  have  been  more  numerous  in  the  antediluvian  state 
of  the  earth  than  at  present ;  and  as  it  is  the  habit  of  graminivo- 
rous animals  to  be  constantly  traversing  the  ground,  in  all  direc* 
tions,  in  the  act  of  cropping  their  food,  they  would  often  be 
liable  to  fall  into  thein,  and  actually  do  so  in  Derbyshire,  and  the 
limestone  districts  of  ^outh  Wales ;  while  canuvorous  animals 
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would,  from  tlieir  different  habits,  be  less  exposed  to  such  acci- 
dents ;  and  this  circumstance  affords  a  probable  reason  why  the 
bones  of  the  latter  are  less  abundant  in  fissures  than  those  of  the 
former  class  of  animals. 

In  the  third  section  of  this  communication,  Mr.  Buckland 
described  the  caves  discovered  at  Plymouth  in  18^|  referring 
to  Mr.  Whidbey's  account  already  before  the  Society  (and 
reported  in  the  AmiaUior  March,  p.  233—235):  the  Plymouth 
caves  consisted  of  fissures  traversing  the  rock  in  all  directions^ 
some  vertical,  some  obliaue;  and  the  reason  why  several  of  them 
appeared  at  first  to  Mr.  Whidbey  to  have  had  no  communication 
with  the  surface,  was,  that  they  were  first  opened  at  their  Iqwer 
extremity,  where  they  ended  in  a  cul  de  sac,  and  traversed  the 
rock  80  obliquely  as  not  to  reach  the  suiface,  but  at  a  distance 
from  the  working  face  of  the  quarry.  A  cave  discovered  at 
Wirksworth,  in  Derbyshire  in  Dec.  1822,  containing  the  entire 
skeleton  of  a  rhinoceros,  and  the  bones  and  horns,  &c.  of  deer^ 
and  another  at  Paviland,  near  Swansea,  containing  bones  of  the 
elephant,  rhinoceros,  bear,  hyscua,  wolf,  ox,  horse,  and  a  human 
iemale  skeleton,  with  various  indications  of  human  habitation, 
werelikewise  described  ;  and  the  paper  concluded  with  an  exa- 
ipination  of  several  hypotheses  by  which  the  phenomena  of  the 
various  assemblages  of  animal  remains  adverted  to,  might  be 
explained,  showmg,  that  the  only  satisfactory  manner  of 
accounting  for  the  presence  of  the  mud  and  pebbles,  is  to  attri- 
bute them  to  diluvial  origin  ;  and  that  with  regard  to  the  bones^ 
they  must  be  divided  into  five  classes. 

1«  Those  of  carnivorous  animals  that  retired  spontaneously  to 
the  caves  to  die  during  successive  generations  in  the  period 
immediately  preceding  the  deluge,  as  in  the  case  of  the  Dears' 
bones  in  the  caves  of  Germany. 

2.  The  remains  of  animals  that  were  dragged  in  as  food  by 
beasts  of  prey  during  the  same  period,  as  in  the  case  of  the 
various  remains  in  the  cave  at  Kirkdale. 

3.  The  remains  of  animals  that  fell  into  and  perished  in  the  open 
fissures  and  caves  connected  with  them  in  the  period  preceding 
the  deluge,  as  in  the  case  of  the  bones  at  Plymoutli  and  Gib- 
raltar. 

4.  The  remains  of  animals  that  were  washed  in  together  with 
the  mud  and  pebbles  at  the  deluge,  as  in  the  case  of  the  ef^ire 
skeleton  of  a  rhinoceros,  nea  ; Wirksworth. 

5.  The  remains  of  animals  that  have  entered  caverns  or  fallen 
into  open  fissures  since  the  period  of  the  deluge,  as  in  the  case 
of  the  human  bones  in  the  open  cave  at  Paviland,  and  tlie  bones 
of  dogs,  deer,  Su;.  in  the  open  fissure  at  Duncombe  Park. 

May  8. — At  this  meeting,  Prof.  Oersted  attended,  and  was 
admitted  a  foreign  member  of  the  Society ;  and  he  was  justly 
copuplinoented  by  the  President  on  his  brilliant  discovery  of  the 
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magnetic  effects  of  electricity,  for  which  the  Society  had  ulready 
awarded  him  the  Copleyan  medal. 

The  reading  of  rrof.  Buckland's  Account  of  Bones  discoi- 
vered  in  Caves  and  Fissures  in  various  Parts  of  the  Coniinenty 
was  commenced. 

May  15.-^At  this  meeting,  the  reading  of  Prof.  Buckland's 
paper  was  resumed  and  concluded. 

Mr.  Buckland  examined  the  caverns  alluded  to  in  the  summer 
of  18122,  and  found  that  all  their  characters  and  phenomena  cbn* 
firmed  his  former  conclusions  respecting  them  and  the  English 
caves :  they  all  contain  either  diluvian  mud,  or  diiuvian  sand 
and  pebbles,  covered  with  one  coat  of  stalagmite  only ;  the  bone6 
are  imbedded  in  the  mud,  8cc.  and  are  often  united  with  it  by  the 
infiltration  of  stalagmite,  into  an  osseous  breccia,  resemblin'g 
that  of  Gibraltar  and  the  coasts  of  the  MediteiTanean.  The 
caverns  are  in  limestone  rocks  of  different  a^es  and  formatidns, 
and  all  their  circumstances  concur  to  show  that  the  bones  they 
contain  had  existed  in  them  previously  to  the  inundation  by 
which  the  mud  and  pebbles  were  introduced. 

The  cave  at  Scharzfeld,  in  Hanover,  on  the  west  border  of 
Ae  Hartz  Forest,  is  in  magnesian  limestone  analogous  to  that  of 
Sunderland,  being  the  first  floetz  limestone  of  Werner;  it  is 
situated  at  the  elevation  of  500  feet  above  the  level  of  the  near- 
est river,  and  it  consists  of  one  large  chamber,  with  numeroiM 
smaller  lateral  connexions.  Its  floor  of  stalagmite  has  been 
much  broken  up  by  visitors  in  search  of  bones  and  teeth  of  bears 
and  hyeenas,  but  principally  of  bears.  The  lower  cavities  and 
under  vaultings  of  this  cavern  have  been  wholly  filled  up  with  a 
mass  of  mud,  pebbles,  and  bones,  in  which  artificial  excavations 
have  been  maae  for  the  purpose  of  extracting  the  bones,  and  it 
is  only  in  these  artificial  cavities  that  any  oones  or  teeth  are 
found  adhering  to  the  sides  or  roof.  In  one  of  the  smaller  cavi- 
ties, Prof;  Buckland  found  the  fractured  head  of  a  bear  imbedded 
in  mud,  and  having  a  large  pebble  lodged  in  the  cavity  of  the 
sknil. 

The  Bauman's  cave  situated  on  the  north-east  side  of  the 
Hartz,  near  Elbingrode,  is  so  called  from  a  miner,  who,  in  1670, 
went  into  it  in  search  of  ore,  and  having  wandered  about  in  it 
three  days  and  nights,  came  out,  so  exhausted,  that  he  almost 
immediately  expired.  It  is  in  transition  limestone>  and  is  ele- 
vated about  100  feet  above  the  river  Bode,  and  as  that  river 
could  not  rise  ten  feet  without  inundating  the  adjacent  viHageof 
Rubeland,  the  mud,  &c.  which  th6  cave  contains  could  not  have 
been  deposited  by  the  floods  of  the  river.  This  cavern  contains 
a  great  quantity  of  large  pebbles.  The  bones  in  it  are  t>artly 
imoedded  in  loose  sand  and  mud,  and  partly  united  with  the 
large  pebbles  into  a  solid  breccia.  Those  in  the  breccia  hate 
been  much  broken,  and  some  of  them  crushed  to  pieces'  (as 'if 


inia  isKMiarr)  by -the  movement  of- the  heavy  pebbles  to  which  the 
crushed  fragment  still  adheres  united  by  stalagmite.  The  bonea 
thai  lie  in  mud  and  sand  in  the  same  vault  have  not  been  thus 
broken.  Over  the  whole  there  is  a  crust  of  stalagmite,  like  that 
in  the  other  caverns. 

The  general  aspect  and  state  of  the  bones  in-all  these  caveims, 
and  the  circumstances  attending  them,  are  very  similar  to  those 
the  author  had  observed  in  cavernous  fissures  at  Plymouth, 

The  caves  in  Franconia  are  situated  in  an  elevated  tract  of 
land  which  forms  one  of  the  central  water-heads  of  Europe,  near 
the  sources  of  the  Mayn  and  Naab,  and  between  the  towns  of 
Nurenberg,  Bareuth,  and  Bamberg.  They  are  in  a  bed  of  lime« 
stone  locsdly  called  hbhleu  kalk  (hole  limestone),  bein^  a  varietjt 
of  the  Jura  limestone,  or  younger  alpine  limestone  of  the  Con«* 
tinent. 

This  district  is  full  of  caverns,  many  of  which  are  crowded 
with  bones  (priacipally  of  bears),  while  others  are  wholly  desti- 
tute of  them ;  but  in  all,  there  is  an  accumulation  of  diluvial 
sediment  covered  for  the  most  part  with  a  single  crust  of  stalag* 
mite^  Those  selected  for  description  are  the  caves  of  Forster  s 
Hole^  Rabanstein,  Zahnloch,  Gaileureuth,  and  Kuhloch.  The 
author  has  attended  particularly  to  the  evidences  of  diluvial 
action  within  them  all,  and  finds  that  in  each  case  the  mud  and 
pebbles  were  superinduced  upon  the  bones  of  animals  which  had 
dlod  and  become  accumulated  in  thei^  dens  in  the  antediluvian 
period  when  wild  beasts  inhabited  these  countries.  Forster'9 
Hole  is  tmost  remarkable  for  the  beauty  of  its  stalagmite  and 
roof;  la  Rabenstein,  the  bones  and  mud  have  been  but  little 
distarbed*  From  Zahnloch  they  have  been  extracted  for  centu« 
ries,-  and  used  under  the  name  of  bones  of  the  licorne,  or  fossil 
unicora,  for  imaginary  medical  virtues.  In  this  cave  there  is  0, 
block  of  stone  which  is  polished,  apparently  bv  friction  from  the 
skin  and  paws  of  the  antediluvian  bears.  At  Gailenreath,  there 
is:  an  accumulation  of  bony  breccia  30  feet  deep  or  more,  as  thei 
bottom  has  not  yet  been  penetrated  ;  and  in  Kuhloch,  so  great 
a:  mass  of  black  animal  earth  with  bones  dispersed  through  it, 
that,  allowing  two  cubic  feet  of  matter  for  the  exuviae  of  each 
individual,  tliis  single  cave  must  contain  the  remains  of  at  least 
0600  bears,  a  number  which  mav  have  been  supplied  in  1000 
years  by  a  moitality  of  two  and  a  half  per  annum. .  The  cave  in 
which  wis  singular  mass  is  found  was  probablv  the  lowest  part 
of  a.laigQ  and  connected  series  of  caverns  inhabited  by  bears, 
smd  into; which,  during  successive  generations,  these  animaif 
netifled  tO'die.  The  animal  matter  covers  the  entire  floor  to  ih« 
depth  of  abo^t  six  feet,  which,  being  multiplied,  by  the  length 
^^^bveadth  of. th/B'Cave^ shows  the  tptal  quantiity  to  b^not  Um 
th^ua  5000  cubio  feet:,  the  bones  and  1  teeth  di^peirs^cjl  through 
Ahis  dust  are  much  decayed,;  and  readily  cruunbk  into  ,th^  same 
<lark  umber-coloured  powder  as  th^t  which  forms,  the  greater 
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part  of  the  matrix  in  which  they  are  imbedded.  lo  tbi»  oave 
there  is  no  stalagmite,  neither  are  there  any  pebbles ;  ita  aoimal 
earth  also  is  peculiar,  but  the  author  points  out  in  ita  situation 
^jad  circumstances  sufficient  causes  to  account  for  these  appa- 
rent anomalies. 

Professor  Buckland  concluded  this  communication  with  some 
general  remarks  on  the  caves  in  Qermany,  among  which  were 
the  following :  \.  The  present  entrances  to  them  were  not  their 
Qrigin^J  openings,  but  are  only  truncated  portions  of  their  lower 
branches  laid  open  by  diluvial  denudation :  2*  The  diluvium  they 
contain  is  either  loam,  sand,  or  pebbles,  but  more  commonly  a 
mixture  of  all  three,  through  which  the  bones  lie  interspersed, 
<i|id  the  whole  mass  has  often  been  indurated  into  an  osseous 
brecciaji  like  that  of  Gibraltar.  3*  The  loam  has  not  been  prcv- 
duced  by  the  decay  of  the  flesh  or  bones,  or  of  the  rock  in  which 
|he  cave  exists,  but  it  agrees,  in  chemical  constitution,  with 
that  of  the  dili:^vial  beds  of  the  adjacent  country.  4.  The  num- 
ber of  caves  in  which  any  bones  at  all  are  found,  is  compara- 
tively very  small,  but  where  they  occur  it  is  usually  in  enormous 
quantities,  5.  Every  circumstance  tends  to  evince,  that  the  mud| 
pebbles,  &c.  were  washed  in  by  the  deluge  upon  the  bones 
already  existing  in  the  caves :  if,  on  the  contrary,  all  ike  bones 
)^ad  been  drifted  in  by  the  diluvian  waters,  they  would  be  foimd 
dispersed  in  small  quantities  only,  and  in  numerous  caves^ 
6.  There  is  only  one  superficial  crust  of  stalagmite  in  any  of  the 
caves,  and  no  alternations  of  mud,  pebbles,  and  bones,  but 
simply  one  conifused  mass  covered  by  a  single  crust  of  stalag- 
mite. 7.  The  identity  of  the  period  in  which  the  animals  lived 
"whose  remain^  occur  in  caves,  fissures,  and  diluvial  spravel  or 
l^oam,  is  shown,  by  the  agreement  of  the  species  or  animals 
whose  remains  they  contain ;  since  it  appears  that  the  extinct 
byaina,  bear,  elephant,  and  rhinoceros,  occur,  with  many  other 
fMiimals,  in  diluvial  gravel  beds,  as  well  as  in  caves ;  while  the 
extinct  tiger  is  found,  together  with  the  remains  of  horses,  oxen, 
deer,  Sec.  in  fissures  and  caverns,  as  well  as  in  superficial  beds 
of  dUuyial  gravel.  The  period  also  in  which  the  animals  livedo 
whose  remains  are  found  in  the  breccia  of  Gibraltar,  is  shQwn  to 
be  the  same  as  that  in  which  the  hyenas  inhabited  the  den  at 
Kifkdale,  and  the  bears  the  caves  of  Germany,  viz.  that  imme- 
diately preceding  the  deluge.  8»  The  author  concludes  that  the 
inundatioi^  which  destroyed  these  animals  was  transient  .and 
nniversfd ;  that  it  also  covered  the  highest  mountains  ;  and  that 
it  took  place  at  a  period  which  cannot  have  exceeded  a  few 
^Qusand  years  ago.  To  these  are  added  some  important  exam- 
ples of  the  effect  of  the  diluvian  waters  in  the  excavation  of 
-valleys,  and  of  the  accumulations  of  diluvial  gravel  in  Britain, 
and  in  other  parts  of  the  world. 

At  this  meeting,  the  reading  of  the  following  paper  was  also 
cammeaced,  and  ,the  completion  of  it  postponed  to  another 


meeting  :*<*An  Account  of  a  Magnetic  Balance,  and  of  some 
Experiments  on  Magnetism  recently  made  with  it.  By  William 
Snow  Harris,  Esq.    Communioatea  by  the  President. 

In  consequence  of  the  approaching  festival,  the  Society  then 
adjourned  over  one  Thursday,  to  meet  again  on  the  29th  ox  May. 

LINNEAN    SOCIETY, 

April  L-^-Reraarks  on  a  Minute  Luminous  Insect  frequently 
observed  in  the  course  of  a  voyage  to  India.  By  Major»Gen« 
tiaidwicke,  FLS-  &c. 

Ilais  insect>  to  which  the  author  would  not  venture  to  ^ve  a 
name,  is  three  lines  in  length,  by  one  and  a  hdilf  in  width;  is 
oblong,  ovate,  depressed,  and  so  thin  as  to  be  semitransparent  i 
it  consists  of  nine  segments,  which  are  all  provided  witn  hairy 
tufts>  apparently  legs  ;  the  flrat  Segment  Contains  the  head  aild 
the  thorax.  After  being  taken  up  ffotH  the  sea,  it  remained 
luminous  for  an  houf ,  in  a  bucket  of  salt-water ;  and,  for  some 
minutes,  in  the  hand.  Some  of  the  small  caneri  ate  luminous, 
as  well  as  some  of  the  onisci ;  Gen.  Hardwicke  considers  that 
the  ii^sect  above  described  approaches  more  to  the  former  genud 
than  to  the  latter  one.  *  . 

At  this  meeting,  the  reading  of  the  following  paper  was  comt 
menoed  :*-^ommetitary  on  the  second  Part  oi  the  Hortus 
MalabaricuB.    By  Francis  Hamilton,  MD.  &c. 

On  April  15,  and  May  6,  the  reading  of  Du  Hamilton'4 
paper  was  continued. 

OEOLOOlCAt   SOCIETY* 

May  2. — A  paper  was  iread,  oft  the  Geology  of  UpneV  Canada. 

A  notice  was  read,  on  the  Discover  of  a  large  Fossil  Elephant's 
Tusk,  near  Charmouth,  Dorset.  By  H.  T.  de  la  Beche,  Esq. 
MGS. 

A  paper-  was  read,  entitled,  ''  Observations  on  the  Genui 
Actinocamax."     Bv  J.  S.  Miller,  Esq.  ALS. 

A  paper  was  readf,  on  the  Belemnites  of  the  Chalk  and  alluvial 
Strata  of  Norfolk  and  Suffolk,  with  Notices  on  their  Localitie<s 
and  accompanying  Fossils.     By  Richard  Taylor,  Esq^ 

May  16. — A  memoir  was  read,  on  the  Geology  of  Southern 
Pembrokeshire,  from  the  observations  of  H.  T.  de  la  Beche, 
Esq.  FRS.  FLS.  MGS.  and  the  Rev.  W.  D.  Conybeare,  FRS, 
MGS.  &c.    Drawn  up  and  communicated  by  the  former. 

This  memoir  is  accompanied  by  a  map,  and  extensive  sections 
of  the  eoast.  The  constituent  formations  occurring  in  this  dis- 
trict are  as  follows,  beginning  with  the  lowermost:  1.  Trap* 
2.  Qreywacke.  3.  Old  red  sandstone.  4.  Carboniferous  lim^^ 
stotie.    6.  Goal  measures. 
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Article  XIIL 

JBCiENTlFlC   INTELLIGIiNCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH   SCIENCE. 

I.  Action  of  Phosphorus  and  Water. 

It  is  well  known  that  when  phosphorus  is  kept  in  water,  the  sticks^ 
alihough  at  first  transparent,  are  covered  with  a  white  opaque  crust, 
.which  eventually  becomes  of  a  reddish-yellow  colour. 
•  Wishing  to  determine  the  nature  of  this  change  and  the  circum- 
-itances  by  which  it  is  accelerated  or  retarded,  1  placed  translucent 
'sticks  of  phosphorus  in  two  vials  nearly  filled  with  difltil)ed  water«.  One 
of  the  niius  was  exposed  to  day-light,  and  occasionally  to  the  direct 
tmys  of  the  sun.  In  a  few  hours,  that  side  of  the  cylinderof  phonpho- 
''tu»  which  was  exposed  to  the  light^  became  opaque,  and  the  water 
^acquired  a  peculiar  smell.  On  putting  litmus  paper  into  the  water,  it 
became  of  a  red  colour,  indicating  the  presence  of  an  acid,  and  w;hich 
was  probably  the  phosphorous  acid,  or  a  mixture  of  that  and  the  phos- 
phoric :  this  I  did  not  determine.  I  now  added  some  of  the  water  to 
.solution  of  nitrate  of  silver,  and  another  portion  to  solution  of  proto- 
..  nitrate  of  mercury ;  in  both  cases,  a  dark-coloured  precipitate  was 
,  Ibhned^  which  is  a  well-known  characteristic  of  the  presence  of  phos- 
phuretted  hydrogen.  By  exposure  to  air,  the  solution  loses  its  power 
of  giving  a  dark-coloured  precipitate  with  silver  and  mercury,  owing 
partly  to.  the  evaporation  of  the  phosphuretted.  hydrogen,,  and^proba- 
oly  more  to  its  conversion  into  phosphoric  acid  and  water  by  Absoii>ing 
oxygen.  After  nearly  a  month  had  elapsed,  i  examined  tne  pieces  of 
phosphorus  which  had  been  excluded  from  the  action  of  the  light ;  the 
water  in  which  they  had  been  immersed  was  slightly  acid,  and  gave  indi- 
cations of  the  presence  of  phpsphurettied  hydrogen  in  a  slight  degree; 
the  action,  however,  which  had  taken  pTaceF  was  so  trifimg  that  the 
transparency  of  the  phosphorus  was  scarcely  at  all  diminished. 

From  this  statement,  it  is  evident,  that  phosphorus  has  the  power  of 
decomposing  water;  that  oxide  of  phosphorus  is  first  formed,  and 
eventually  phosphorous  or  phosphoric  acid;  and  that  the  hydrogen  of 
the  water  forms  phosphuretted  hydrogen,  with  a  portion  of  the  phos- 
phorus ;  and,  lastly,  that  these  effects  are  much  accelerated  by  the 
;  action  of  light. — JSdit,  , 

!  II.  Phosphate  of  Utanium, 

,  Xn^he  Annals  for  January  last,  I  gave  an  analysis  of  the  green  ura- 

nite  from  CornwJalJ^  and  I  stated  piy  reasons  for  supposing  that  the 

.  ui^ijite    from  Autun,  which  has  the  same   crystalline  form  as  the 

.  Cornish,  was  also  a  phosphate-of  uranium.     Mr;  Heularid  having  had 

.  tjie  kindness  to  present  me  with  some  of  the  French  uranite,  I  subjected 

it  to  iexamination,  and  found,  as  Ihad  supposed,  that  it  is  a  phosphate. 

Joseph  C^irne,  Esq.  of  Riviere,   has  also  been  so  good  as  to  supply 

me  with  a  new  variety  of  the  uranite  from  Cornwall ;.  this,  instead  of 

.  being  crystallized  in  square  plates,  and  of  a  green  colour,  is  composed 

of  fibres  radiating  from  a  centre ;  this  I  also  submitted  to  cxatninatlon, 

apflfoim^it  to  be  similar  to  the  specimens  above  ^llude^  XoJ-^Editi- 
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III.  On  the  Question  as  to  the  Existence  of  Metallic  Veins  in  the  TransiHom 
Limestone  of  Plymouth.    By  the  R^v.  Richard  Hennah. 

(To  ihe  Editor  of  Uie  Annalt  of  Philotojphy,) 
SIR,  Citadel^  Plfftnouth^  Mtnf  13,  1893. 

T  have  been  prevented  by  illness  and  other  circumstances  from 
attending  so  early  as  I  wished  to  your  note  annexed  to  my  letter,  on 
the  suhjcct  of  metallic  veins  in  the  Plymouth  limestone,  inserted  in  the 
28th  number  of  the  Annals  of  Philosophy. 

I  have  railed  on  Edmund  Moss  at  Cat-Down  this  day,  not  with  a 
view  to  remove  any  doubts  on  the  subject  existing  in  my  own  mind, 
for  there  were  none,  so  much  as  to  satisfy  your  correspondent  on  the 
point  in  question.  In  answer  to  my  inquiries,'  he  said,  that  he  bad 
worked  in  the  lime-quarries  at  Gat-Down  and  the  neighbourhood 
upwards  of  40  years,  and  had  never  observed  any  mineral  whatever,  or 
quartz,  in  mass  in  any  of  them.  He  recollects,  however,  selling  some 
time  ago  to  a  dealer  in  Plymouth,  a  few  specimens  from  Uie  lime,  and, 
among  them,  one  or  two  from  the  vicinity  of  Tavistock;  but  that  the 
latter  were  totally  different  from  any  thing  we  had  in  our  quarries. 

I  have  also  asked  several  other  quarrymen^  some  of  whom  have  been 
so  employed  for  12  or  15  years,  whether  they  ever  met  with,  in  their 
workings,  any  veins  of  any  of  the  metals,  or  quartz  in  quantity  among 
the  limestone  of  Plymouth  ?  To  which  they  have  invariably  answered^ 
No,  and  seemed  to  wonder  at  my  asking  such  a  question^  as  at  a  thing 
never  heard  of. ' 

I  shall  feel  obliged,  therefore,  by  your  inserting  the  above,  not  only  ^ 
for  the  purpose  ot  satisfying  your  correspondent,  but  because  it  may 
abo  be  not  unacceptable  to  your  numerous  readers  in  general. 

I  remain,  Sir,  your  obedient  servant. 

Rich  A  rd  Henmah. 


Article  XIV. 
NEW  SCIENTIFIC  BOOKS. 


PRKPARnra  for  PVBLtCATION. 

Mr.  £•  W.  Brayley,  Jun.  is  preparing  a  work  on  The  Natural 
History  of  Meteorites,  or  of  those  remarkable  masses  of  iron  and  of 
earthy  and  metallic  compounds,  which,  at  different  periods,  have  fallen 
from  the  atmosphere,  as  well  in  England,  as  in  many  other  countries ; 
including  remarks  on  their  probable  origin.  With  a  Historical  Intro- 
duction, showing  that  the  worship  of  them  was  widely  prevafent  in 
former  ages,  and  that  it  still  continues  jn  certain  Pagan  countries;  and 
an  Appendix  of  Tables,  &c.  In  1  vol.  12mo.  illustrated  by  Plates  and 
Diagrams. 

Mr.  J.  F.  Daniell  has  in  the  press  a  volume  of  Meteorological 
Assays. 

Mr.  Patrick  Syme  is  preparing  a  work  on  British  Song  Birdsi  to  b^ 
niustrated  with  15  coloured  Engravings. 


A  Nevr  Edition  of  Dr;  Gordon's  Forensic  MedicinCi  which  will  con- 
tain an  accession  of  much  Taluable  matter. 

Another  £ldition  also  of  Mr.  T.  Peckston's  work  on  Gas- Lighting 
will  shortly  appear,  and  will  contain  several  alterations,  and  consider- 
able additions. 

Mr.  T.  Tredgold  is  about  to  publish  an  Essay  on  the  Principles  and 
Phictice  of  Heating  by  Steam. 

Illustrations  i)f.  &e  Mode,  of  mstiBtaiaiog -Health,  dmng  Diseases, 
and  protracting  Longevity,  by  Dr.  Forster,  will  shortly  be  published. 

In  the  press.  Practical  Remarks  on  Fractures  at  tJie  upper  Part  of 
the  Thigh,  and  particularly  Fractiires  withia  the  Capsular  Ligament, 
by  Mr.  Earle. 

Mi*.  R.  Meikleham  has  in  the  press,  A  Practical  Treatise  on  the 
various  Mediods  of  heatiiig  Buildings  by  Steam,  Hot  Air»  Stovefi>  and 
open  ^res* 

JOST  PnBUi^HED. 

Medical  Jurisprudence,  comprehending  Medical,  Chemical,  Anato- 
mical, and  Surgical  Investigations  applicable  to  Forensic  Practice;  for 
the  Instruction  and  Guidance  of  Coroners,  Magistrates,  Barristers,  and 
Medical  Witnesses.  With  a  copious  Appendix  of  Statutes;  Cases,  and 
Decisions.  By  John  Ayrton  Paris,  MD.  FHS.  FLS.  and  John  Fon- 
blanque,  Esq.  Barristcr-at-Law.  3  Vols.  8vo.  \l.  I6«. 
'  The  Geography  and  History  of  America  and  the  West  Indies ;  exhi- 
biting a  correct  Account  of  the  Discovery,  Settlement,  and  Progress, 
of  the  various  Kingdoms,  States,^  and  Provinces  of  the  Western  Hemi- 
sphere, to  the  Year  18^.  Illustrated  by  several  coloured  Maps, 
Chatts,  and  Views.    8vo.     18*. 

An  Exposition  of  tile  IVinciples  of  Pathologyj  and  of  the  Treatment 
of  Diseases.     By  Daniel  Pring,  MD.    8vo.     \^.  Boards. 

Elements  of  rharmaScy,  and  of  the  Chemical  History  of  the  Materia 
Medica.  By  Samuel  Frederic  Gray,  Lecturer  on  the  Materia  Medica, 
&c.    8vo.    lOs.  Boards. 
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ARTlCLfc   XV. 

TfEW  PATENTS. 

■ 

P.  Chell,  of  Earle's-cburt,  Kensington,  Middlesex,  engineer,  for 
certain  improvements  on  machinery  for  drawing,  roving,  and  spinning 
hemp,  flax,  and  waste  silk. — Feb.  18. 

A.  Applegath,  of  Duke-street,  Stamford-street,  Blackfriurs,  Surrey, 
printer,  lor  certain  improvements  in  printing  machines.— Feb.  18. 

T.  Bury,  of  Salford,  Manchester,  dyer,  for  improvements  in  dyeing 
or  producing  a  permanent  nankeen  colour  on  cotton,  wool,  skein-yarn, 
and  certain  other  articles. — Feb.  18. 

F.  Deakin,  of  Birmingham,  sword-maker,  for  improvements  in  piano- 
fortes, and  other  strinigcd  instruments. — Feb.  18. 
.   W.  Church,,  of.  Neteoa^square,  Surrey,  gentleman,  for  an  improved 
apparatus  for  printing,  to  be  used  by  t^^,  block,  or  plate  p^iricets 
Feb,  18. 


Itii]'       Mr.BtnttttUitaniifllaiJlmtili. 
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RfikkkiB. 


Fourth  Month, — I.  Fine.  2.  Qoudy:  windy.  9.  Bioming  fine:  rain  in  the 
.nuilH  4,  5.  Rainy.  &  Cloudy.  7.  Showery.  8.  Cloiidy.  9-^11.  Fine. 
'Hi,  tS.  CSoudy.  14.  docidy:  a  ftw  drops  of  xain.  15,  16.  doody.  17.  l^lne. 
J10,  Five:  ajhowerof  hail  about  noon.  19.  Fine:  a  jdiower  of  hail  about  four^  ptm. 
80.  Ftoe:  wind  cold.  81,  88.  Fine.  83.  Ckmdy.  84,  85.  Fine.  80.  Rnny. 
8t.  FJne.  88.  White  frost  in  ithe  monung.  89.  Fine.  SO.  White  frost,  with  log  in' 
the  morning.  .  .  ;. 


RESULTS. 


Windi:    N,  1;  NB,7;  E,5;  SE,85  SW,4;  W,8;  NW,8;  Var.  1. 
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Baionieter  r  Mean  height 

•  ... 

FoK.the  month » ...^.....^  89*988  inches. 

For  ihe  lunar  period,  endingiheSd  . • 89*96i[ 

F6r  14  days,  ending  &e  8th  (moon  south)  ..••.••...  89*900 
ForlSdays,  ending tiie 81st (moon north)  • 30*110 

Thermometer:  Meanhei^t 

For  the  month 45*4830 

For  the  lunar  peiiod 48*866 

Fdi' 31  days,  the snnhi Aries .....45*096 

^aporadon. ^.. , ..»•.»•  8*35  in. 

JUuu......«M ,..,,....... 1-81 


Idbortaorjff  $ira^4t  F\fai  MoHtH^  84,  1883.  A-  HQW^Bp. 


INDEX. 


A'  BKAHAM,  Mr.  J.  H.  notice  ofliis 

J%.    .paper,  eortided,    '^Pracfcicid  Ob- 

seryatioDS  on  the  Communication  and 

CbnCebtraBon    of  die  M%letic  '  In- 

.  tutoce,*'  15«i/  •  -••'•••  "J 

Acid0>  ^icreased  a/ctiMi  9i,  uppn  alloys, 

cause  of,  205,    '   ' 
■  in  mineral  substances,  on  the  dis- 

covery of,  384. 

sulphuric,  its  action  upon  indigo. 


88. 

Africa,  coast  of,  observations  on  the  wea* 
ther,  on,  360. 

Agricola,  on  a  mineralogical  work  of,  31 5. 

Alkanetasa  test,  on,  396.  ' 

Alkohometrical  application  of  the  ther- 
mometer, 313. 

Allojrs  of  steel,  on  the,  199. 

'^Ip^*  SPP^'^^  of,  .|  l^saiiicrous^serji^  of, 
215-^on  Hannibal's  passage  dirough 
the,  193. 

Alum,  ammoniacal,  composition  of,  409. 

Ammonia,  muriate  of,  its  existence  in 
'  fed  witer,  «64. 

Analysis. of- indigo,  87 — uranite  of  popjL- 
wall,  57  —ultimate,  of  animal  and  vege- 
table Mfaatances,  on  the,  345.. .    . 

Arseniate  of  potash,  crystalline  form  of, 
450,-        -  •  ■••    •   -  ■'.■ 

Attraction,  chemical,  general  remarks  on, 
255. 

Aurora  Borealis,  observations  on,  388. 


II?,  179,  269^  944,  452-^8unnntf^ ^ 
meteoTolqgiail  taUe  l^eptat  BusImt 
Heath,  during  1822,  1 1^. 

Bell,  Mr.  Chanes^  noucie  <jf  his  papetTcMi 
tire  motions  of  the  ere,  A».  391 .  ' 

Bigsby,  I)r.  potice  of.  hi^  paper  .<m  t^ 
geography  and  geology  of  Lake  Huron, 
307.  -^ 

Blood,  serum  of,  on  the  presence  of  oil  in, 
197. 

Bodies,  gaseous,  on,  250. 

Bohemia,  mountains  of,  geology  of,  14. 

Bones,  accumulation  of,  in  the  caves  of  thfB 

valeof  Pickeriiig,  &c.  on  the,  127. 
■  -^       human,  fossil,  recently  found  i^ 
Germany,  17. 

Bonsdorf,  M;  &naljsis  of  malacolite,  225. 

Books,  new  sdehtific,  77,  157,  237,316, 

,397,471.     ,; 

iBnftbane,  Sir  T.  AoCioe'x^his  conimunica* 
tion  respecting  Mr.  Rumker*s  observa- 
tions made'^at  the  oMervstory  at  Fara- 
matta,  &c.  &c.  233. 

Brooke^  H.  J;  on'^tiie  cr3r8talline  form  of 
sos;ie  new  minerals,.  ^1— on  the  cryt- 
taUihe  fi)rnf  of  airdficial  salts,  449. 

Bockland,  Pi0$.  •cciimulation  of  bones 

in  the  caves  of  the  vale  of  Pickering, 

•  &e.'  187 —notice  of  his  paper  on  & 

bones  discovered  in  caves  in   various 

parts  of  England,  466. 


.  '*r 


B. 


C. 


V     i  ' 


BaltiCf..'Cni^  of,  distribution  of  the  car- . 

boniferous  series  of,  138 — satiferbus  se- 
ries of.  ^K2. 
Bariiliii  and  strontium, '  ^I$hateft  of,  Oh 

the  means  of   distinguishing  between, 

359.    ""  ' 
Barlow,   Prof,  analjrsis  of  his  essay  on 

magnetic  attractions,  453. 
Baron  von  Schlotheim,  account  of  fossil 

bones,  17. 
Baueir,  3Ir.  account  of  the  vibrio  tritici, 

66. 
B^.MU^^.exap3ination  of,  262. 
BcaWy^'CoK  fi^tnmomical  obse^vsfiJnV, 


-■■> 


.  CarlK)98f e  of  lime  exists  in    sea-water, 
266. 
Carboniferous  series,  description  of  what 
IS  included  in '  the  term,  1 38— ^distribu- 
tion of,  138 — of  the  coasts  of  the  Bahic, 
lS8^~of  ScoUand,    138 —of   IreliiScl, 
139--of  England,  139--of  France,  140 
— Northern  France,  Netherlands,  and 
Germany,  142. 
Carburetted  hydrogen  gas  and  gunpowder, 
experiments  on  the  comparative  explo- 
sive force  of,  4 1 6. 
.  ,Carpathpn  i^ountains^  geolo^uf,  15.  , 
'  'Cfiuci^us,  Tatigc  ofj'^TofJy  w,  1 6,     ' 
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hukx. 


%/tnuMa^  pnipcnxs 

Of)  93. 
Oniko-«iilpliste  of  poCadi,  propertiei  of, 

90. 
Chemical 

upon,  ^5. 
Chins,  Ob  the  anal  jns  of  the  tntcmig  «ii 

white  copper  of,  237. 
CUoropal,  account  of  a  new  minenl  lo 

caIL^S13. 
Chromium  and  tteel,  alloy  of,  207. 
Claj-slate  for  roed-making,  compositioii 
•    ai;410. 
CbaTciandite,  a  new  minenl,  docription 

of,  SSI. 
GBfiy  Mr.  nolke  of  his  docr^ytion  of  the 

bcoes  found  in  die  cavei  at  Orcston, 

93S. 
Coal  and  porbhyiy  of  die  Thutingerwalde, 

147—Kif  Saxony,  147 — Bohemia,  &c. 

148. 
*»—  diiitrict,  Moravian,  148. 
— —  of  Hungary^  1 49--of  Russia,  149. 

■  ■  *  <piantity  d,  consumed  weekly  in  the 
eopper  works  at  Swansea,  123. 

CohesMin,  action  of,  in  chemical  attiac- 
tkm,  857. 

Composition,  chemical,  of  diose  minerals 
which  poaess  the  same  form  as  pyrox- 
ene, 223,  259. 

Compressibility  of  water,  on  the,  53» 

Campreision  and  heat,  results  obtainedhy 
their  action  oh  certain  fluids,  290. 

Congrere,  Sir  W.  observations  on  gas- 
light establishments,  and  experiments 
to'detemmie  the  comparative  exfAonre 
foree  of  carburetted  hydrogen  gas  and 
gunpowder,  410. 

CoDstnictioii  of  harbours,  essays  on, 
182. 

dvnybeare,  Rev.  J.  J.  queries  on  the 
puimbago  found  in  gas  retorts,  50 — ex- 
amination of  mumia,  124— on  the  geo- 
logy  of  Cornwall  and  Devon,  184 — on 
hatchetine,  190. 

■  '  W.  D.   Memoir  illus- 

trative of  a  general  geolc^cal  map  of 
the  principal  mountain  chains  in  Eu- 
rope, 1,  135,  210,  278,  356. 

Copper,  quantity  of,  raised  in  England, 
124. 

■i  I  smdting,  an  account  of  the  pro- 

cess of,  as  conducted  at  the  Hafod  Cop- 
per Woriu,  113. 

Cornwall,  quantity  of  copper  raised  in, 
124. 

Crichton,  Mr.  J.  on  a  new  and  easy  me- 
thod of  ascertaining  the  degree  of  tem- 
perature at  which  water  is  at  its  maxi- 
mum density,  401. 

Cfum,  Mr.  W.  experiments  and  observa- 
tions on  indigo^  81. 

Cl^stalline  form  of  ice,  on  the,  340, 


Crystab,  on  the  Male  of  water  and  aeri- 
form  matter  found  in,  43. 

Cnbdis,  oil  oi^  crystals  depoailed  fiom, 
450. 

Cambedand,  6.  Esq.  on  the  orni  of 
iMoas  in  the  caves  of  the  vale  cifncker- 
feig,  in  Yorkrime,  andodierplaoaa,  127 
— on  a  mineralogical  woik  of  Agrioola, 
315. 

Gumming,  Rev.  J.  on  the  devdopiiMni of 

by  heat,  427. 


D. 


Davenport,  Mr.  aocoontof  a 
by  him,  235i.  % 

Davis,  L  F.  Esq.  notice  of  his  pa^er  on 
the  Chinese  jrear,  149. 

Davy,  Sir  H.  notice  of  his  paper  on  dec- 
tromagnetism,  303 — on  the  state  of 
water  and  aeriform  matter  in  cavities 
found  in  certain  crystals,  43— notice 
of  his  piqier  on  theappficalion  of  liquids 
produced  by  the  condensation  of  gases, 
&c461.  ^ 

Daubeny,  ^rof.  nodce  of  his  paper  on 
rocks  that  contain  magnesia,  151 — mm^ 
tice  of  his  paper  iUustradve  of  the  strata 
cut  through  in  the  Seven  Rakes  Mine, 
near  Ma&ck,  307. 

Density,  nuudmum  of  water,  method  of 
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